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Itra  Compact 

The  new  (COM  IC-735  is  what 
you've  been  asking  for. .the  most  com- 
pact and  advanced  fulMeatured  HF 
transceiver  with  general  coverage  receiver 
on  the  market.  Measuring  only  3. 7  inches 
high  by  9, 5  inches  wide  by  9  inches  deepr 
the  IC-735  is  well  surted  for  mobile, 
marine  or  base  station  operation. 


More  Standard 


Features 


Dolfar-for~dollar  the  IC-735  includes 
more  standard  feacures...FM  built-in,  an 
HM-12  scanning  mic  FM.  CW,  LSB,  USB, 
AM  transmit  and  receive,  12  tunable 
memories  and  lithium  memory  backup, 
program  scan,  memory  scan,  switchable 
AGC  automatic  SSB  selection  by  band, 
RF  speech  processor,  12V  operation, 
continuously  adjustable  output  power 
up  to  100  watts,  100%  duty  cycle  and  a 
deep  tunable  notch. 


Superior 
Performance 

If  s  a  high  performer  on  all  the  ham 
bands,  and  as  a  general  coverage  re- 
ceiver, the  IC-735  is  exceptional.   The 
IC-735  has  a  built-in  receiver  attenuator, 
preamp  and  noise  blanker  to  enhance 
receiver  performance.  PLUS  it  has  a 
105dB  dynamic  range  and  a  new  tow- 
noise  phase  locked  loop  for  extremely 
quiet  rock-solid  reception. 


Simplified  Front 
Panel 


The  large  LCD  readout  and  con- 
veniently located  controls  enable  easy 
operation,  even  in  the  mobile  environment. 
Controls  which  require  rare  adjustment 
are  placed  behind  a  hatch  cover  on  the 
front  panel  of  the  radio.  VOX  controls, 
mic  gain  and  other  seldom  used  controls 
are  kept  out  of  sight  but  are  immediately 
accessible- 


Options    A  new  line  of  accessories 
is  available,  including  the  AT-150  elec- 
tronic, automatic  antenna  tuner  and  the 
switching  PS-55  power  supply.   The 
IC-735  is  also  compatible  with  most  of 
ICOM's  existing  fine  of  HF  accessories. 


See  the  !C-;35  at  your  authorized 
ICOM  dealer.  For  superior  performance 

and  innovative  features  at  the  right  price, 
look  at  the  ultra  compact  IC-735. 


ICOM  I 


First  in  Communications 
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WORLDWIDE     DISTRIBUTIO 


ADIO 


UTLET 


01IICOIVIIIC-R71A 


Superior  Grade  General 
Coverage  Receiver 

SALE!  CALL  FOR  PRICE 


Era 


IC-37A 


IC-27A  (25W<2M,FM) 
IC-27H  (45Wr2M,FMJ 
IC-37A  (25W.220MHz,FM) 
IC-47A  (25Wr70cm,FM) 

CALL  FOR  LOW,  LOW  PRICE 


O  ICOMlC-735 


The  Latest  in  fCOM's  Long 
Line  of  HF  Transceivers 


CALL  FOR  LOW,  LOW  PRICE 


O  ICOM 
IC-3200A 

DUAL 
BANDER 

Covers 

Both 

2  Meters 

&  70  cm 


LATEST  EDITION 


OJCOM  IC-2KL 


LINEAR  AMPLIFIER 

•  Auto  Band  Switching 

•  Broadbanded 

•  HF  500  Watt  Linear 

AT  GREAT  LOW,  LOW  PRICES 


ra  icoM 


O  ICOM 


IC-1271A 


<Qfe 


1.2  GHz  Transceiver: 

The  First  Full-featured 

1240-1300  MHz  Transceiver 

AT  GREAT  LOW,  LOW  PRICES 


¥m  ICOM 


HAND-HELDS 


IC-R7Q00 


25  MHz- 1300  MHz 

NOW  TAKING  ORDERS 

FOR  FIRST  SHIPMENT 


VHF/UHF 


IC-02AT 

I C- 04 AT 


IC-2AT 
IC-4AT 


IC-3AT 


QUALIFIED  PERSONNEL 
FOR      STORE  DEMOS 
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Bob  Ferrero  W6BJ 
President 

Jim  Rofl&rty  N6H J 

VP  So  Calif  Div, 
Anaheim  Mgr. 


ANAHEIM,  CA  92801 

2620  W.  La  Palme 

(714)  761-3033,  {213)  860-2040 

Between  Disneyland  &  Knotts  Berry  Farm 

BUflLINGAME.  CA  94010 

999  Howard  Ave  . 

(415)  342-5757:  George,  Mgr  WB6QSV 

5  miles  south  an  101  Irom  5FO 


OAKLAND,  C A  94606 

2210  Livingston  St  , 

(415)534-5757:  Don,  Mgr  N6IPE 

Hwy,  17  lo  23rd  Ave  Fall 

SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Rd, 

{619)  560-4900:  Glann,  Mgr  K6NA 

Hwy   163  &  Clflrernoni  Musfl  Blvd. 


PHOENIX,  AZ  65015 

1702  W  CamalbackRd 

(602)  242-3515:  Bob.  K7RDH 

East  of  Hwy   17 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd 

(818)  9flfl-2212;  Al,  Mgr.  K6YRA 

San  Diego  Fwy  a  l  Vic  lory  Blvd, 


CALL  TOLL  FREE  (800)  854-6046 

Tall  free  including  Alaska  &  Hawaii.  Ptione  Hrs:  9:30  am,  to  530  prn  Pacific  Time  California  and  Arizona  customers  call  or  visil  nearest 
store  California  and  Arizona  residents  please  add  sales  tax  Prices  specifications,  descriptions  subject  to  change  without  notice. 


THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE 


•  One  year  warranty. 

•  A  patch  should  work  with  any 
radio.  AM,  FM?  ACSB?  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio, 

•Your  patch  should  sound  just 
like  your  home  phone. 

•  There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables,  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method. 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

•A  patch  should  disconnect 
automatical Jy  if  the  number 
dialed  is  busy. 

•  A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 
or  semi-duplex. 

•A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•A  patch  should  not  become  er- 
ratic when  the  mobile  is  noisy. 

•You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT, 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface, 

•  You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  PTT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL.  and  SQ.  set- 
tings do  not  affect  the  patch. 

•A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  immed- 
ately  available.  (Beware  of  an 
inferior  offshore  copy  of  our 
former  PRIVATE  PATCH  II.) 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 


PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 
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The  telephone  is  the  most  powerful  mode  of  communications . . . 
PRIVATE  PATCH  111  gives  you  full  use  of  your  home  telephone  from 
your  mobile  and  HT  radios! 


With  only  three  simple  connections  to 
your  base  station  radio,  PRIVATE  PATCH 
III  will  give  you  more  communications 
power  per  dollar  than  you  ever  imagined 
possible. 

Suddenly  the  utility  of  your  radio  is  drastically 
increased.  There  are  new  sounds ...  dial  tones, 
ring  tones,  CW  ID  and  the  sound  of  voices  you 
never  expected  to  hear  on  your  mobile  or  HT 
radio!  What  a  convenience! 


PRIVATE  PATCH  III  frees  you  from  member- 
ships, cliques  and  other  hassles  common  to 
many  repeater  autopatches.  You  can  call  who 
you  want,  when  you  want  and  for  as  long  as 
you  want.  You  can  even  receive  your  incoming 
calls! 


VOX ...  the  right  choice! 
VOX  based  phone  patches  offer  many  perfor- 
mance and  operational  advantages  over  the 
sampling  method.  These  include  operation 
through  repeaters,  compatibility  with  any 
radio,  no  iost  words  or  syllables,  greater  range, 
smooth  audio  free  of  continual  noise  bursts, 

@LCi,  t?lUi 

Most  amateurs  are  not  aware  that  the  competi- 
tion's top  of  the  line  patch  is  VOX  based.  (You 
know ...  the  $1000  model  they  enthusiastically 
call  "our  favorite  commercial  simplex  patch" 
on  page  3  of  their  SP  brochure,) 

PRIVATE  PATCH  III  offers  about  the  same 
capability,  performance  and  features  as  their 
top  model  but  is  priced  closer  to  their  bottom 
of  the  line  (SP)  model! 

So  why  settle  for  SP  when  top  of  the  line  costs 
little  more? 


To  Learn  more  about  PRIVATE  PATCH  III  and  the  advantages  of  the  VOX  concept,  call  or  write  for 
our  four  page  brochure  today! 

PARTIAL  LIST  OF  FEATURES 
-  OPERATES  SIMPLEX,  THROUGH  REPEATERS,  OR  DUPLEX  ON  REPEATERS  •  VOX  BASED  *  TOLL 
RESTRICT  {Digit  counting  and  programmable  first  digit  lockout)  *  SECRET  CODE  DISABLES  TOLL 
RESTRICT  FOR  ONE  TOLL  CALL— Automatic  re-arm  •  AUTOMATIC  BUSY  SIGNAL  DISCONNECT 
*  CONTROL  INTERRUPT  TIMER  (Maintains  positive  mobile  control)  •  CW  ID  When  you  connect  again  on 
disconnect.  Free  ID  chip.  •  SELECTABLE  TONE  OR  PULSE  DIALING  •  MOV  LIGHTNING  PROTECTORS  • 
THREE  DIGIT  ACCESS  CODE  (e.g.  *91)  •  RINGOUT  {Reverse  patch)  Rtngout  inhibit  if  channel  busy. 
•  RESETTABLE  THREE  MINUTE  TWER  ■  SPARE  RELAY  POSITION  •  115VAC  SUPPLY 


Options: 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 
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AMATEUR  ELECTRONIC  SUPPLY 

Milwaukee  Wt..  Wickliite  Oh. 
Ortando  FL,  Clearwatnr  FL 
Us  Vegas  NV 

BARRY  ELECTRONICS  CORP. 

N&w  York.  NY 

COLES  COMMUNICATIONS 
San  Antonio  TX 

EGE,  INC. 

Woodbridge,  VA 

EfltCKSON  COMMUNICATIONS 

Chicago  (L 

HAM  RADIO  OUTLET 
Anaheim  CA,  BurUngame  GAU 
Oakland  CA,  Phoenix  AZ, 

San  Diego  CA>  Van  Muys  CA 

HENRY  RADIO 
Los  Angeles  CA 

INTERNATIONAL  RADIO 
SYSTEMS 

Miami,  FL 

JUNS  ELECTRONICS 

Cgfver  City  CA 


L /  /  /IN 


MADISON  ELECTRONICS  SUPPLY 

Houston,  TX 

MIAMI  RADIO  CENTER  CORP. 

Miami  FL 

MIKES  ELECTRONICS 

Ft   Lauderdate,  Miami  FL 

N&G  DISTRIBUTING  CORP. 

Miami  FL 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 
EvansviUe  IN 

TEXAS  TOWERS 

Plana,  TX 

TNT  RADIO  SALES 
Robbin&dale.  MN 

WESTCOM 

San  Marcos,  CA 

CANADA 

DOLLAR D  ELECTRONICS 

Vancouver,  BC- 

SKYWAVE  RADIO  SYSTEMS,  LTD. 
Sumaby.  B.C. 


CONNECT 

SYSTEMS  (213)  373-6803 

INCORPORATED  23731  Madison  St.,  Torrance,  CA  90505 
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The  Dayton  llamvention  '86 

The  center  of  the  ham  radio  universe .,..*. .,,,,.,.>  WA4BPI 

Your  Bridge  Over  Troubled  Antenna  Tuning 

Is  your  antenna  less  than  rdeal?  Put  more  fire  in  the  wire. W3MT 

Stretch  the  GP  Antenna  to  the  Max 

This,  the  simplest  of  all  antennas,  has  much  to  recommend  it GW3SB/G3SB 

The  Care  and  Feeding  of  a  Curved  Linear  Array  Antenna  System 

For  low  cost,  very  low  maintenance*  yet  acceptable  performance,  try  this  antenna 
system  for  use  in  high-frequency  amateur  radio  operations N6BIS 

Stacked  Vee-Beam  Arrays 

If  15  meters  sounds  dead,  you're  not  using  the  right  antenna!  W6TYH 

The  Match  Maker 

Everyone  knows  that  antennas  and  transmitters  should  "match."  But  what  exactly  is 
that?  And  how  is  it  achieved?  Here  are  the  answers,  VE3LMP 

Antennas  Should  Be  Heard,  Not  Seen 

Ham  radio  meets  interior  decorating?  KC3HWs  2m  >poJe  wins  the  prize  for  unobtru* 
siveness. KC3HW 

A  Connoisseur's  Microwave  Converter 

Brent  Harry  set  out  to  build  not  the  cheapest  but  the  best  downconverter  possible- 
Serious  microwave  enthusiasts  will  thank  him . .  * Harry 

Get  With  the  Program  and  Speed  Up  Your  Code 

Here's  your  opportunity  to  increase  your  code  speed  without  QRM,   QRN,   or 
QSB! ,.-•*■.:! KA2QOU 

The  Potabilities  Are  Endless! 

Dunk  your  next  project  into  icky  goo  and  discover  why  potting  a  circuit  is  even  more 
fun  than  building  it « « . . . KA7AWD 

The  Basics  of  Computer  C  W 

Here's  a  twist:  W90DK  preprocesses  Morse  to  make  life  easier  for  his  VIC-2G-  The 
resuft?  A  Basic  program  that  copies  code  from  5  to  50  words  per  minute.  . . .  W900K 

Terminal  Teletype 

The  last  RTTY  program  youll  ever  write  for  your  H-89 W3RWU 

Malley's  Manchester  Monitor 

Listen  in  on  the  world's  finest  conversationalist — you!  . . , . , . .  K1NYK 

Easy  Digital  Circuit  Analysis 

Learn  the  basics  of  Boolean  algebra  while  you  design  an  electronic  keyer.  Then  use 
KBVKQ's  techniques  to  give  your  project  a  "software  smoke  test," K5VKQ 

Rock  Solid  Rf 

Get  pinpoint  precision  with  this  PLL-based  frequency  synthesizer. ..... Ociepka 
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EVER  SAY  DIE 


Along  about  33  years  ago  I 
started  a  column  in  CQ  on 
RTTY,  Yep,  I  was  into  digital  com- 
munications that  long  ago.  for 
those  of  you  who  thought  digital 
was  something  new.  I  thought  I'd 
mention  that  before  I  tell  you  I'm 
looking  for  some  really  active 
hams  to  do  some  columns  for  73. 

Columns  on  some  special  ham 
interest  usually  start  out  like  gang- 
busters,  but  after  a  while  the 
columnist  usually  runs  out  of 
steam.  As  an  ex-columnist  I  know 
all  about  that  side  of  the  street. 

So  what  I  "d  like  to  do  is  have  the 
best  of  both  worlds — cake  and  eat 
il  too  division.  I'd  like  to  see  some 
experts  tackle  subjects  that  I  know 
can  be  very  interesting — such  as 
RTTY,  SSTV,  packet  radio,  re- 
peaters, UHF+  antennas,  DXing, 
ham  clubs,  mobile,  contests,  cer- 
tificate hunting,  QRP,  facsimile, 
traffic  handling,  nets,  home  con- 
struction, and  so  on.  I'm  talking 
about  having  short,  interesting 
columns — some  monthly,  some 
bimonthly— for  each  special  ham 
interest. 


This  is  the  catch:  Til  be  asking 
you  to  vote  every  month  on  which 
columns  you  enjoy  and  which  you 
find  boring.  If  a  column  doesn't 
make  the  grade  with  you,  it's  out. 

Since  thousands  of  hams  are 
interested  in  every  one  of  the 
facets  of  our  hobby  I  mentioned,  a 
columnist  should  be  able  to  make 
every  column  a  winner  If  I'm  able 
to  find  someone  to  report  on  your 
particular  interest  and  you  allow 
the  column  to  become  boring, 
you'll  lose  it.  You'll  also  lose  the 
opportunity  for  getting  a  few  thou- 
sand more  hams  involved  with 
your  special  interest— and  the  op- 
portunity to  attract  manufacturers 
to  your  interest. 

If  you  would  like  to  try  out  for  a 
column,  and  for  fame  and  fortune 
(well,  fame,  anyway),  the  route  to 
stardom  is  simple,  Rrst  drop  me  a 
line  explaining  what  special  ham 
interest  you  want  to  write  about, 
Then  tell  me  about  your  back- 
ground and  why  you  are  the  ideal 
person  to  tackle  this.  Third,  I'd  like 
to  have  an  idea  of  your  resources: 
what  you've  accomplished,  who 


1 


QSL  OF  THE  MONTH 

KDSVW's  card  represents  a  finiie^elemenl  analysis  of  a  double- 
cracked  test  specimen.  The  colors  show  stress  patterns.  The  figure  was 
produced  by  a  VAX  1 1*785  computer  on  a  Tektronix  4115  terminal 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte, 
202  NL,  Peterborough  NH  03458,  Attn;  QSL  of  the  Month,  Winners 
receive  a  one-year  subscription  (or  extension)  to  7$.  Entries  not  in 
envelopes  cannot  be  accepted. 

4     73  for  Radio  Amateurs  *  April,  1986 


TAFF 


you  know,  what  ham  manufactur- 
ers may  help  you,  and  so  on 
Fourth.  I  need  to  see  a  couple  of 
sample  columns.  I  warn  you,  I'm 
going  to  read  them  lying  in  bed, 
dead  tired.  Either  you  keep  me 
awake  in  a  fever  pitch  of  excite- 
ment and  get  the  contract,  or  111 
save  your  columns  for  when  I  have 
insomnia, 

I  do  expect  you  to  have  a  work- 
ing knowledge  of  grammar  and  to 
either  own  a  dictionary  (which  you 
use)  or  have  a  spelling  checker  in 
your  word  processor.  Once  we  get 
started  I'll  expect  to  get  your  ma* 
terial  well  before  deadlines— pref- 
erably via  a  floppy  disk  or,  better, 
via  modem.  We're  totally  auto- 
mated here,  so  we  don't  re-key- 
board stuff  any  more.  It  all  comes 
in  from  our  writers1  computers. 

The  columns  don't  pay  enough 
for  you  to  do  all  that  work  for  the 
money.  We  pay  around  $100  or 
so,  enough  to  buy  a  little  extra 
ham  gear.  The  columns  should  be 
fairly  short*  maybe  two  or  three 
double-spaced  printout  pages. 
We're  not  looking  for  the  Great 
American  Novel;  we  want  to  get 
excited  about  amateur  radio. 

One  extra  spiff,  in  case  you 

haven't  thought  about  rt  Surveys 
of  past  authors  have  shown  that 

being  published  in  a  technical 
journal  such  as  73  can  help  sub* 
sfantialfy  when  you  are  looking  for 
a  raise  or  a  better  job.  In  general, 
the  rule  is  that  your  salary  will  go 
up  about  $1 ,000  per  year  for  each 
article  you  have  published  I'll  bet 
it  never  occurred  to  you  why  so 
many  hams  were  writing  articles 
for  ham  magazines.  There  is  more 
than  their  love  of  the  hobby  in- 
volved, though  that  doesn't  hurt. 

TNS=THENEWSIX? 

Unless  you've  been  holed  up 
in  the  back  of  your  ham  shack, 
cut  off  from  the  real  world  by  an 

Continued  on  page  to 
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Complete  Control . . . 


IF-232C 


Level  translator 


IF-10A  Computer  interface  for  TS-711A/TS-811 A 
IMOB  Computer  interface  for  TS-940S 
IC-10  IC  kit  for  TS-440S  computer  control 

Attention  "computing'1  hams!  The 
Kenwood  IF-Series  computer  inter- 
face units  will  enable  you  to  connect 
your  TS-711A,TS-811A,TS-940S,  or 
TS-440S  transceivers  to  your  home 
computer.  RS-232C  standard  is 
used,  so  the  interface  units  are 
compatible  with  any  computer! 

The  IF-10A  and  IMOB  computer 
interface  boards  and  IC-10  IC  kit  are 
designed  to  be  installed  inside  the 
transceivers.  Control  is  performed 
via  the  computer  RS-232C  port  and 


Short  Wave 
Listener's  map  and 
directory— simply 
select  the  OTH  you'd 
like  to  listen  to,  and 
the  pre-programmed 
frequency  is 
"dialed  up!1 

Display  frequency, 
band,  and  mode 
data.  Control  your 
rig  via  keyboard! 


through  the  IF-232C  level  translator. 
The  level  translator  performs  two 
functions:  (1)  converts  voltage  levels 
from  the  RS-232C  port  to  the  TTL 
levels  in  the  transceiver,  (2)  and  acts 
as  a  noise  supressor  A  complete 
interface  "kit"  would  include  the 
appropriate  computer  interface  units 
(IF-10A,  IF-10B,  or  IC-10)  and  the 
IF-232C  level  translator. 

The  applications  of  automated 
station  control  are  almost  endless! 
Just  imagine... work  DX  from  your 
hand-held. ..operate  OSCAR  "auto- 
matically"... remote  operation  of  your 
station. ,,or  put  togetherthe*  ultimate' 
contest  station.... 

CRT  display  shown  is  a  sample  program,  not  available 
from  TrtoKenwQod  Communications 

Complete  service  manuals  are  available  for  all 
Tho-kenwood  transceivers  and  most  accessories 
Specifications  and  prices  are  sutyect  to  change  without 
notice  or  obligation. 


•  Interchangeable  commands 

This  means  that  one  program  may  be 
used  with  several  rigs,  to  minimize 
program  changes. 

•  Simultaneous  operation  of  the 
computer  and  transceiver  is 
possible 


•  Powerful,  easy-to-understand 
instruction  set 

•  Wide  variety  of  commands 

Memory  input  and  recall,  frequency 
selection,  frequency  step,  sub-tone 
frequency,  offset,  antenna  tuner, 
DCS,  scant  and  many,  many  more 
functions  are  accessible  with  the 
Kenwood  computer  interface  unit! 

•  AC-10  AC  power  adapter  (optional) 

More  IF-232C  and  computer  inter- 
face information  is  available  from 

authorized  Kenwood  dealers. 

KENWOOD 

TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 

Compton.  California  90220 


The  Smallest  HT! 


TH-21AT/31AT/41AT 

Kenwood's  advanced  technology  brings  you  a  new  standard 
in  pocket /handheld  transceivers! 

High  or  fow  power. 

Choose  1  watt  high- 
enough  to  "hit"  most  local 
repeaters;  or  a  battery - 
saving  150  mW  low. 

Pocket  portability! 

Kenwood's  TH  -  series  HTs 
pack  convenient,  reliable 
performance  in  a  package 
so  small,  it  slips  into  your 
shirt  pocket!  It  measures 
only  57(2.24)  Wx120 
(4,72)  H  x  28  (1.1)  D  mm 
(inch)  and  weighs  260  g 
(57  lb)  with  PB-21. 
Expanded  frequency 
coverage  (TH -21  AT/A), 
Covers  141 .000-1 50.995 
MHz  in  5  kHz  steps, 
includes  certain  MARS  and 
CAP  frequencies. 
TH- 31  AT/A:  220.000- 
224995  MHz  in  5  kHz  steps. 
TH-41AT/A: 
440.000- 
449.995  MHz 
in  5  kHz  steps. 


Repeater  offset  switch. 

TH-21AT/A:±600kHz, 

simplex, 

TH-31AT/A:-1.6MHz, 

reverse,  simplex, 

TH-41AT/A:±5MHz, 

simplex. 

Standard  accessories: 

Rubber  flex  antenna, 

earphone,  wall  charger 

180  mAHN  ted  battery 

pack,  wrist  strap. 

Quick  change,  locking  battery  case. 

The  rechargeable  battery  case  snaps  securely 

into  place.  Optional  battery  cases  and  adapters 

are  available. 

Rugged,  high  impact  molded  case. 

The  high  impact  case  is  scuff  resistant,  to  retain 
its  attractive  styling,  even  with  hard  use. 
See  your  authorized  Kenwood  dealer  and  take 
home  a  pocketful  of  performance  today1 


.  NEW  BC-6  Chan 
V  Charges  in  just  1 


ffiHSffi^NBGEIWH 


144MH1 


*  Easy -to -operate*  functional  design, 

Three  digit  thumbwheel  frequency 
selection  and  handy  top-mounted 
controls  increase  operating  ease. 


Tn    21 


THs€nes  transceivers  shown  waft  optional  StobbyDok  antenna  TH  31A7  snown  with  P8*21H 

Specifications  and  prices  are  subiect  to  change  without  notice  or  obligate 

Compters  service  manuals  are  available  tor  att  Tno  Kenwood  frsnsceiVers  and  most  accessory 


Optional  accessories: 

•  HMC-1  headset  with  VOX 

•  SMC -30  speaker  microphone 

•  PB-21  NiCd  180  mAH  battery 

•  PB-21H  NiCd  500  mAH  battery 

•  DC* 21  DC -DC  converter  for  mobile  use 

•  BT-2  manganese/aikaline  battery  case 

•  EB-2  externa*  C  manganese/alkalme 
battery  case 

•  SC-8/8T  soft  cases 

•  TU-6  programmable  sub-tone  unit 

•  AJ-3  ihread-loc  to  BNC  female  adapter 

•  BC-6  2-pack  quick  charger 

•  BC-2  wall  charger  for  PB-21H 

•  RA-8A/9A/10A  StuhbyDuk  antenna 

•  BH-3  bell  hook 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton,  California  90220 


EDITED  BY  PERRY DONHAM  KWiO 


But  Nooo , 


SOME  PEOPLE  OUT  THERE  apparently 
don't  appreciate  all  (he  hard  work  put  in  by 
amateur  volunteers  to  ensure  continuous 
communications  during  an  emergency.  In  a 
letter  to  the  Cellular  Telecommunications  In- 
dustry Association,  Martin  Hertz  (!)  of  the 
Communications  Attorney  Service(founded 
by  Richard  Cooper)  attempted  to  prove  "that 
the  American  Radio  Relay  League  and  its 
ham-radio  followers  are  trying  to  undermine 
the  legitimate  commercial  radio  interests/'  At- 
tached to  the  letter  was  a  copy  of  a  story  (from 
WortdRadio)  which  chronicled  the  exploits  of 
a  group  of  hams  who  provided  a  large  hospital 
with  emergency  communications  after  the  fa- 
cility's telephones  went  dead.  Hertz  believes 
that  this  type  of  assistance  is  contrary  to  Part 
97  of  the  FCC  Rules  and  Regulations  and 
points  out  that,  "We  in  the  CAS  cannot  believe 
that  those  who  organized  [this]  radio  fiasco 
could  not  locate  hundreds  of  thousands  of 
Part  95  licensed  Citizens  Radio  operators  to 
fulfill  this  duty  legally."  Finally,  the  CAS  asked 
the  CTIA  for  "support  in  neutralizing  both  the 
American  Radio  Relay  League  and  its  follow- 
ers/' The  Old  Man  would  have  applied  liberal 
doses  of  Wouff  Hong  to  these  guys! 


Kiri  On 


T32  EASTERN  KIRIBATI  will  be  active  during 
this  year's  CO  WPX  SSB  test.  Junichi 
Tanaka  JH4RHF  reports  that  a  group  of  four 
will  make  the  trip;  operation  will  begin  on 
March  26  and  continue  through  April  2.  Look 
for  the  DXpedition  on  all  bands,  CW  and  SSB, 
before  the  contest.  QSLs  go  to  Junichi  Tanaka 
JH4RHF,  146  Kotobuki,  Hattori,  Toyonaka, 
Osaka  561 ,  Japan. 

Money  Matters 

TWENTY-ONE  SCHOLARSHIPS  are  avail- 
able for  college-bound  hams  for  the  1  £86-87 
academic  year.  The  scholarships,  adminis- 
tered through  the  Foundation  for  Amateur 
Radio  (FAR),  are  sponsored  by  the  Quarter 
Century  Wireless  Association,  the  Dade  (Flori- 
da) Radio  Club,  the  Baltimore  Amateur  Radio 
Club,  the  Department  of  State  Amateur  Radio 
Club,  Radio  Club  of  America,  the  Richard  G. 
Chichester  memorial,  the  Young  Ladies'  Ra- 
dio League,  the  Edmund  Redington  Memori- 
al, the  Amateur  Radio  News  Service,  and  the 
Columbia  (Maryland)  Amateur  Radio  Associa- 
tion. Awards  range  from  $350  to  $900.  Appli* 
cations  and  information  are  available  from 
FAR  Scholarships,  6903  Rhode  Island  Ave., 
College  Park  MD  20740 — your  request  must 
be  postmarked  prior  to  May  31 ,  1906. 


CahbHamsQSY 

CARIBBEAN  AMATEURS  may  now  use 

voice  communications  on  7.075-7.100  MHz. 
The  new  rule,  which  went  into  effect  at  the 
end  of  February,  allows  hams  with  General, 
Advanced,  or  Extra  tickets  to  use  the  new 
segment.  The  reason  for  the  change  is  the 
heavy  broadcast  interference  present  from 
7.1-7.3  MHz,  which  renders  the  band  nearly 
useless  during  the  evening  hours.  David 
Novoa  started  the  ball  rolling  back  in  1984 
with  a  petition  that  asked  for  parity  with  other 
Caribbean  nations.  Most  emergency  and  ser- 
vice activity  in  the  area  is  located  below  7.1 
MHz,  and,  under  the  old  rule.  U.S.  amateurs 
couldn't  participate  in  these  nets.  The  FCC 
felt  that  the  number  of  potential  users  of  the 
new  segment  was  so  small  that  additional  in- 
terference to  non-voice  communication  in  the 
segment  would  be  minimal. 


A  tari  Trick 


WOODY  GRIGGS  WA4NZO  has  come  up 
with  a  simple  trick  for  Atari  800XL  owners  who 
would  like  to  use  Kantronics"  Hamsoft  RTTY 
program: 

1 .  Turn  your  800XL  and  disk  drives  off. 

2.  Turn  on  the  disk  drive, 

3.  Place  a  "Translator"*  disk  in  the  drive. 

4.  Turn  on  the  computer — do  not  hold  down 
the  option  key. 

5.  Once  the  machine  has  booted,  replace  the 
Translator  disk  with  a  DOS  2.0  disk  (there 
should  be  no  auto-run  program  present), 

6.  (Here's  the  tricky  bit!)  Carefully  plug  the 
Hamsoft  cartridge  into  the  SO0XL.  If  you  see 
garbage  on  the  screen,  don't  panic! 

7.  Hit  the  reset  button.  Hamsoft  is  now  ready 
to  use. 


Planned  Band 


A  NEW  BAND  PLAN  for  902-928  MHz  has 
been  adopted  by  the  Southern  California 
Repeater  and  Remote  Base  Association 


(SCRRBA).  Representatives  of  the  major 
users  of  the  new33-cm  band  met  in  Hollywood 
to  discuss  interference  from  non-amateur  ra- 
dio services,  and  to  debate  an  equitable  distri- 
bution of  the  spectrum.  The  SCRRBA  docu- 
ment parallels  the  ARRL's  interim  band  pJan, 
making  certain  adjustments  for  local  operat- 
ing conditions.  If  you  are  interested  in  how  the 
Association  developed  its  proposal,  contact  it 
at  PO  Box  5967,  Pasadena  CA  91 1 07. 


QSL  Via . . 


AND  NOW  a  word  from  Richard  Breckin- 
ridge WA9BXB:  " Please  be  advised  that  I  am 
now  the  QSL  manager  for  Jan  Williams 
VK3MO."  Rtchard's  address  is  3827  Keen- 
man  Ave.,  Brookfield  IL  60513, 


DARA  Dollars 


TWO  $1 ,000  SCHOLARSHIPS  are  available 
from  the  Dayton  Amateur  Radio  Association 
(the  Hamvention  people).  Any  licensed  ama- 
teur graduating  from  high  school  in  1986  is 
eligible,  and  there  are  no  restrictions  on  the 
student's  planned  course  of  study.  To  empha- 
size the  importance  of  clubs  to  amateur  radio, 
DARA  asks  that  each  application  be  accom- 
panied by  the  recommendation  of  a  local  club 
officer,  (Donft  worry  if  you  have  no  club  near- 
by; just  have  your  form  signed  by  a  licensed 
ham,}  Entries  must  be  postmarked  no  later 
than  May  15,  1986,  and  the  winners  will  be 
announced  in  early  June.  You  can  get  infor- 
mation and  applications  by  writing  to  DARA, 
Box  44,  Dayton  OH  45401 ,  Attn:  Scholarship 
Committee, 


Sat  Shoot  Set 


A  NEW  OSCAR  SATELLITE  is  scheduled  to 
faunch  this  fall  aboard  a  European  Space 
Agency  Arienne  4  booster.  The  Phase  3C  bird 
will  carry  four  transponders  for  modes  B,  J/L, 
L,  and  S.  Mode  B  uses  the  familiar  435-MHz 
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Accessories 


TL-922A  160-15  m  2  KW  PEP/1  KW  DC  Input  Linear  Amplifier. 
Pair  of  EIMAC  3-500Z  tubes  and  excellent  IMD  characteristics. 
Perfect  safety  protection  with  blower  turn-off  delay  circuit. 

MA-5  80/40/20/15/10  meter 
mobile  antenna.  All  resonators 
supplied.  200  W  PEP  max., 
VSWR  1,5:1  or  less.  Easily 
adjustable  for  center 
frequencies. 

VP-1  Bumper  mount  for 
above. 


PCM  A  Phone  Patch  (FCC  Part 
68  registered). 


VB-2530  25  W  RF  Power 
Amplifier  (for  TR-2600A),  BNC- 
BNC  cable,  and  mounting  bracket 
supplied. 


WIC-85  (8-pin)  Mullr-funcfion 
desk-top  microphone  (8-pin) 
700  Q  unidirectional  electret 
condenser  mic.  Built-in  audio 
level  compensation  with  output 
and  lone  control,  meter,  and  UP/ 
DOWN  switch.  Selector  switch 
for  up  to  three  transceivers. 
(Additional  4.  6,  or  B-pin  cables 
optional.) 


MC-60A  (8-pin)  Deluxe 

desk- top  microphone.  Pre -amp 

built-in.  PTT,  LOCK  and  UP/ 
DOWN  switches.  Hi/Lo  Z  selec- 
tor switch, 


SM-220  Station  mornlor/10 
MHz  oscilloscope  Pan  display 
capability  with  optional  BS-8  (for 
TS-94QS,TS-830S).  Monitor 
transmitted  waveforms  and/or 
received  srgnal  waveforms. 
Built-m  2-tone  generator. 


HS~5  Deluxe  headphones, 
HSta6  Lightweight  headphones. 


LF-30A  Low  pass  fitter,  1  KW, 

50  SL  Insertion  loss:  less  than 
0.5dB  at  30  MHz. 

MA-4000  2m/70cm 
dual  band  mobile  gain  antenna 
Duplexer  supplied.  Ideal  for 
use  with  theTW-4000A  "Dual 
Bander  and  TM-211A/TM-411A. 
(Mount  not  supplied.) 

AL-2  Lightning  and  static 
arrester,  1  kW,  50  Q. 


Not  Shown: 

MC-50  Desk-top  micro- 
phone. Hi/Lo  Z,  4-pin  connector 

MC-80  Desk-top  microphone. 
700  Q  unidirectional  electret 
element  with  flexible  boom. 
Built-in  mic.  pre-amp  and  UP/ 
DOWN  switch,  with  Jock.  (8-pin). 

MC-48  Hand  microphone 
with  16-key  DTMF  pad  and  UP/ 
DOWN  switches.  {8-pin} 

MC-46  As  above,  bui  with 
6-pin  connector 

MC-42S  Hand  microphone 
wrth  UP/DOWN  switches,  (8-pim 

MC-35S  Noise  cancelling 
hand  microphone,  50  k  Q  (4-pin). 

MC-30S  As  above,  but  50012 

PG-4A  Microphone  cable  for 
MC-60A  Converts  MC-60A  to 
4 -pin  connector. 

PG-4B  As  above,  but  8-pin. 

PG~4C  As  above,  but  8-pm. 
as  supplied  with  MC-60A 

PG-4D  Extra  4-pin  cable 
for  MC-85. 

PG-4E  As  above,  but  6-pin. 

PG-4F  As  above,  but  8-pin, 

HS^7  Micro-headphones. 

KPS-7A13.8  V  DC.  7.5  A 

intermittent  DC  power  supply. 

RA-3  2  m.  ft  A  telescoping 
antenna  with  BNC  connector. 

RA-5  2 m  Y<  A  /70  cm  *i  A 

telescoping  antenna  with  BNC 
connector. 

RA-8B  2  m  Stubby Duk*  with 
BNC  connector 

RA-9B  As  above,  for  220  Ml 

RA-10B  As  above,  tor 
440  MHz. 

RD-20  Dummy  load,  50  fi 
DC-500  MHz  20  W  continuous, 
50  W  intermittent, 

PG-3A  DC  line  Mter  for 
mobile  use. 

Service  manuals  are 

available  for  all  Kenwood  trans- 
ceivers and  most  accessories. 


SP-40  Compact  mobile 
speaker 

SP-50  Mobile  speaker. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Wainul  Street 
Compfoa  Cahlomia  90220 


Speo/'Caffons  and  prices  sufc/ecf  to  change  without  noftce  or  obligation 
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from  page  4 

electronic  ham  senility  wall,  you're  probably 
wondering  whether  you  should  cheer  or  holler 
bloody  murder  over  the  Don  Stoner  W6TNS 
proposition  that  we  forever  give  up  the  top  half 
of  six  meters. 

Now  1  have  no  objection  to  Don  getting  rich 
as  Croesus  with  his  new  idea.  Heck,  it  might 
even  help  a  bunch  of  people  get  rich— and 
thafs  nice  too.  But  there's  that  niggling  ques- 
tion that  frankly  niggled  enough  to  wake  me 
up  at  2  am  and  get  me  out  of  bed  to  write  this.  I 
ready  hate  to  be  niggled  out  of  bed. 

Don's  proposal,  in  case  you  missed  it,  calls 
for  us  to  donate  the  52-54  MHz  half  of  six 
meters  for  use  as  a  non-ham  digital  message 
band.  His  idea  is  that  there  are  zillions  of  com- 
puter hobbyists  out  there  who  might  jump  at 
the  opportunity  to  network  over  the  air  instead 
of  by  telephone.  Moot.  I  won't  go  into  a  long 
technical  explanation  of  how  Don  proposes 
this  be  done  so  as  to  keep  TVI  to  a  minimum, 
so  let's  Just  not  worry  about  thai  part  of  it.  The 
mam  question  is  this:  Do  we  hams  need  that 
unused  half  of  six  meters  for  anything  any- 
more? 

My  first  reaction  is  to  admit  that  no.  it  sure 
doesn't  look  as  if  we'd  be  giving  up  much.  But 
as  I  think  it  through  I  realize  there  are  enough 
points  to  consider  so  I  could  effectively  ar- 
gue—heatedly, of  course — either  side  of  the 
proposition. 

First,  on  the  pro  skje,  I  have  to  admit,  as  a 
pro,  that  the  frequencies  in  question  are  flat 
out  not  being  used  enough  to  honestly  offer 
any  argument  against  Stoner.  Even  more, 
never  in  the  past  have  we  ever  really  used  or 
even  needed  these  two  MHz  for  much.  To  take 
that  one  more  step— I  don't  even  see  any  po- 
tential use  ahead  for  the  frequencies. 

To  make  it  even  more  binding.  I  remember 
that  w©  have  a  dying  hobby  where  we're  see- 
ing less  and  less  innovation — even  if  there 
was  a  new  technology  ahead  that  might  need 
to  use  these  frequencies,  Tm  not  sure  we  have 
enough  pioneers  to  make  it  happen. 

Most  of  us  are  so  tied  up  with  nightly  75m 
rag-chewing  nets,  exacerbating  the  20m  pile- 
ups  on  minor  DX,  or  telling  people  at  great 
length  where  we  are  in  our  car  over  a  2m 
repeater  that  the  top  half  of  six  meters  is  as 
remote  as  our  going  on  a  DXpedition  to 
Sarawak. 

Hey,  that  isn't  a  bad  idea — remind  me  to 
develop  that  one  for  you  later. 

Okay,  if  we've  never  had  any  use  for  the 
band— if  we're  not  using  it  now— and  if  we 
don't  even  have  the  faintest  hint  of  any  future 
use  tor  the  band,  why  not  shut  up  and  donate  it 
to  the  cause  of  making  Stoner  rich?  What  was 
it  that  got  me  out  of  bed  to  write  this  morning? 

History  is  what  done  it.  Let's  go  back  and 
take  a  look  at  six  meters  and  its  history.  One  of 
the  benefits  of  being  as  old  as  I  am  is  that  I'm  a 
living  connection  to  the  past.  Most  of  the  time 
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this  is  more  of  a  bore  than  a  benefit,  since  few 
younger  people  want  to  hear  about  "how  it 
was."  When  I  start  talking  about  nickel  ice 
cream  cones  their  eyes  glaze  over. 

The  six  meter  band  came  to  us  after  WWII— 
I  think  we  got  it  along  in  1946  or  so.  Before  The 
War  we  had  a  five  meter  band — 54-60  Mc, 
50-54  Mc  was  the  FM  radio  band— mostly 
used  by  the  Major  Armstrong  experimental 
FM  station  in  Alpine  NJ.  Was  it  W2XEL?  After 
WWII  that  ended  up  as  TV  channel  1  for  a 
while,  with  54-60  Mc  as  channel  2. 

This  was  sorted  out  by  moving  FM  to  88- 
108  MHz  and  channel  1  being  changed  to  the 
six  meter  ham  band.  I  was  one  of  the  early 
explorers  on  six.  I  was  living  in  Brooklyn  at  the 
time  and  I  was  the  only  ham  in  New  York  City 
on  six  meters.  Unlike  the  old  pre-war  five  me- 
ter band,  where  what  little  activity  there  was 
was  made  up  of  little  one-tube  modulated  os- 
cillators, six  meters  started  right  out  with  crys- 
tal-controlled rigs. 

I  could  tell  exactly  who  was  on  the  air  in  a 
few  seconds  just  by  the  frequency  of  the  car- 
rier* I  had  an  accurate  frequency  standard- 
surplus  General  Radio  LR*1  job — a  94-tube 
three-foot  high  kluge.  So  when  I'd  hear  a  carri- 
er I'd  just  crank  the  LR-1  until  I'd  get  a  beat 
note  and  read  the  call  letters  off  a  frequency 
chart  I'd  made. 

It  might  be  Frank  W2AMJ  down  in  New 
Jersey  or  Ed  Tilton  W1 HDQ,  the  VHF  editor  of 
OS  J  way  up  in  Connecticut.  There  were  just  a 
few  of  us,  so  we  all  knew  each  other. 

I  remember  a  local  Brooklyn  SWL  coming 
over  on  his  bicycle  to  visit.  He'd  heard  me 
talking  on  channel  1  of  his  TV  set— yep,  some 
of  the  early  TVs  had  channel  1  on  'em.  Years 
later  he  got  involved  with  computers  as  a  hob- 
by and  opened  a  successful  computer  store  in 
Westchester— advertised  in  my  computer 
magazines. 

You  know,  come  to  think  of  it,  this  early  work 
on  6m  was  what  got  me  into  publishing.  In 
order  to  keep  track  of  when  6m  was  opening 
for  DX  contacts  a  number  of  us  put  beacon 
transmitters  on  50.1  MHz.  I  rigged  up  a  code 
disk  with  a  microswitch  to  key  my  6m  rig  and 
let  'er  run  when  I  wasn't  making  contacts. 

Perry  Ferrell  organized  a  government- 
sponsored  research  project  to  investigate  6m 
propagation,  so  I  naturally  participated  with 
my  beacon.  Later,  when  he  became  the  editor 
of  CQ.  I  kept  in  touch  with  him,  explaining 
about  my  work  with  digital  communications 
and  RTTY,  This  lead  to  my  writing  a  column 
in  CO,  Thenf  when  I  helped  Perry  get  a  better 
job  as  the  first  editor  of  Popular  Electronics ,  I 
fell  heir  to  his  old  job  at  CO. .  .much  to  my 
surprise, 

Perry  edited  Poptronics  for  years— then,  in 
one  of  Ziff-Davis' s  larger  publishing  miscalcu- 
lations, he  was  canned.  Perry  and  his  wife, 
Jeanne  Gillespie  formed  Gilfer  Associates 
and  sold  SWL  equipment  and  information  by 
mail.  Perry  died  a  few  years  ago  and  Jeanne  is 


still  running  the  business.  Say  hello  to  her  at 
Dayton  Better  yetT  look  over  her  SWL  equip- 
ment— you  might  just  want  a  Sony  2002.  I've 
got  one  and  use  it  every  day  for  time  ticks, 
shortwave,  and  FM. 

Unlike  six  meters,  two  was  enormously 
busy  in  the  late  40s.  It  was  a  time  of  change  on 
two,  with  a  few  broad  old  modulated  oscilla- 
tors and  an  increasing  number  of  crystal-con- 
trolled— stabilized,  they  were  called— rigs.  I 
was  one  of  the  first  to  get  on  2m  with  an  SCR- 
522—  the  first .,  I  think. 

I  remember,  when  2m  first  opened,  having  a 
ball  with  a  pair  of  6C4  tubes  in  a  grid-modulat- 
ed long-line  oscillator  in  the  trunk  of  my  '40 
Ford.  The  receiver  was  a  super-regen. 
W2N YC  and  I  would  drive  to  the  highest  hill  in 
Brooklyn  and  work  over  to  Staten  Island  and 
New  Jersey  with  it. 

The  next  big  event  was  when  a  ham, 
George  Sterling  W1AE,  became  the  Chair- 
man of  the  FCC,  This  was  when  we  got  our 
Novice  Class  license.  Novices  were  permitted 
voice  communications — 145-147  MHz.  The 
League  was  in  the  hands  of  an  arrogant,  foul- 
mouthed  general  manager,  so  the  FCC  wasn't 
even  talking  with  them.  The  ARRL  fought  the 
new  license  class,  but  were  no  match  for  the 
FCC  Chairman.  The  League  has  never  really 
accepted  Novices  as  actual  hams. 

Eventually  the  FCC  discovered  that 
Novices  were  infinitely  more  interested  in 
voice  than  CW  communications,  with  most  of 
*em  migrating  quickly  to  2m,  Unfortunately 
they  then  lived  out  their  two-year  license  on 
2m  and  never  made  it  to  General  So  they 
killed  the  2m  Novice  band  and  brought  us  the 
Technician  Class  license— which  the  ARRL 
also  fought  and  has  hated  ever  since.  Techs 
got  to  use  the  old  Novice  145-147  MHz 
band — and  the  six  meter  band. 

Techs  took  to  6m  with  a  vengeance.  Six 
was  hot  during  the  sunspot  highs,  opening 
often  to  Europe  and  around  the  country,  I 
worked  all  over  Europe  on  six  meters.  When 
six  was  hot  it  would  be  jammed  with  stations — 
almost  like  CB.  Can  you  imagine  tuning  from 
50.1  on  up  to  above  51,0  MHz  and  not  find- 
ing a  clear  spot  to  work?  There  were  even  a 
few  explorers  up  in  the  51-52  MHz  part  of  the 
band! 

Six  stayed  a  hotbed  of  Tech  activity  up  until 
2m  FM  and  repeaters  came  along.  That  got 
started  for  real  in  1969.  By  1973,  six  was  al- 
most deserted.  These  days  you  hear  an  occa- 
sional ghost  signal  on  six.  Not  much  doing 
there.  Back  in  1972  I  cross-banded  my  2m 
repeater  to  six.  That  was  fun—with  occasional 
contacts  out  in  Ohio,  Tennessee  or  Florida 
when  the  band  opened. 

Six  meters  never  really  recovered  from  the 
2m  repeater  explosion,  so  it  sits  there,  waiting 
for  some  hoped-for  technical  development 
that  might  bring  interest  to  it  again.  Even  the 
sunspot  highs  won't  do  much  for  it  because 
6m  is  mostly  an  American  band,  It's  used  for 
other  services  in  Europe  these  days. 

Now,  to  get  to  a  con  point.  And  no  remarks 
about  me  being  a  con-man.  Up  until  2m 
FM  and  repeaters  came  along  the  top  2 
MHz  of  2m  was  almost  totally  unused.  The 
General  Class  licensees  tended  to  operate 


from  144-1 44.5  MHz  and  the  Techs  from  1 45- 
145.3  MHz. 

Oh,  let  me  tell  a  story.  Ed  Tilton,  W1HDQ, 
got  all  bent  out  of  shape  over  some  focal  2m 
hams  who  kept  interfering  with  his  DXing  on 
the  low  end  of  the  band.  Ed  had  a  big  antenna 
and  plenty  of  power,  so  he  had  a  Big  Signal.  I 
had  a  Big  Signal  from  Brooklyn  too — with  my 
16-element  beam  and  a  kilowatt.  Well,  Ed 
couldn't  get  a  coupte  of  lids  to  move  up  the 
band  and  let  him  DX  so  he  got  the  League  to 
petition  the  FCC  to  set  aside  100  kHz  for  CW- 
only. 

Believing  that  we  would  do  better  to  rea- 
son with  lids  than  to  legislate  band  seg- 
ments like  that,  I  countered  with  the  proposal 
to  put  the  CW  band  at  the  top  end  of  2m — 
147.9  to  148.0.  The  FCC  did  just  that,  to  my 
great  delight.  Ed  had  been  bragging  that  he 
was  going  to  get  those  damned  lids  off  his 
frequency.  Well,  the  new  CW  band  got  zero 
use,  of  course,  and  eventually  it  was  shifted  to 
the  low  end,  where  it's  been  a  royal  pain  ever 
since, 

Getting  back  to  two  meters.  There  was  a 
strong  push  by  CQ  Magazine  to  take  the  un- 
used 2  MHz— 146-1 48  MHz— and  make  a  CB 
band  out  of  it.  After  ail,  we  hams  weren't  using 
it  and  would  never  need  it  for  anything,  so  why 
not?  I  fought  the  proposal  with  73  Magazine t 
and  it  was  defeated,  If  we'd  gone  along  with 
the  CQ  Magazine  idea  that  an  unused  ham 
band  would  probably  never  be  needed,  we 
could  easily  have  lost  the  most  used  ham 
band  we  have  today. 

So  I  worry,  I  see  us  losing  frequencies  at 
every  turn.  We  just  lost  the  low  ends  of  the 
420-450  MHz  and  1215-1300  MHz  bands. 
No,  we're  not  using  these  much  right  now,  but 
I  can  see  some  real  solid  potential  for  their 
need— particularly  if  we  ever  manage  to  get 
amateur  radio  growing  again  by  getting  some 
youngsters  into  our  hobby. 

Will  some  technical  development  come 
along  to  make  us  regret  donating  half  of  our 
now  dormant  six  meter  band  to  Stoner*  s  plan? 
Maybe,  maybe  not.  We  can't  tell  about  that 
any  more  than  we  could  foresee  needing  fre- 
quencies for  repeaters.  We  sure  lucked  out  on 
that  one, 

Now,  let's  suppose  that  we  do  somehow 
manage  to  get  amateur  radio  growing— with 
thousands  of  ham  clubs  in  schools  again  the 
way  it  used  to  be  before  Incentive  Licensing 
wasted  them.  Let's  suppose,  even  further, 
that  we're  able  to  put  together  a  national  dig- 
ital communications  network  where  any  of  us 
will  be  able  to  type  a  message  (or  speak  it  into 
a  ty per)  and  have  it  automatically  relayed  any- 
where in  the  country.  Will  we  be  able  to  do  this 
without  having  an  unused  resource  of  ham 
frequencies  for  this  new  service? 

I  can  see  a  network  of  local  digital  re- 
peaters—maybe working  on  the  packet  princi- 
ple—tied through  satellite  links  to  the  entire 
world.  Would  we  need  that  2  MHz  of  six  for  this 
or  could  we  get  by  with  what  we  have  to  spare 
on  2m? 

Oh,  writing  of  digital,  within  a  couple  years  I 
expect  we'll  be  seeing  digital  television  start- 
ing to  take  over.  Our  8mm  video  tape  will  go 
digital,  making  It  possible  to  relay  video  any 


number  of  times  anywhere  without  even  the 
slightest  loss  of  picture. 

Of  course  there  is  always  the  possibility — 
maybe  even  probability— that  all  we  will  ever 
need  for  amateur  radio  are  our  old  bands 
where  us  old  timers  can  hang  out  and  rag* 
chew  until  we  die. 

Writing  of  dying,  I've  noticed  that  what  used 
to  be  a  small  box  in  QST— Silent  Keys— these 
days  has  taken  on  more  the  dimensions  of  a 
special  segment  of  the  magazine.  I  go  through 
it  each  month,  marking  the  old  timers  I've 
known  personally— remembering  them.  An 
even  better  exercise  is  to  join  the  QCWA  and 
go  through  their  newsletter,  which  dwells  even 
more  on  the  swelling  tide  of  dear  departeds. 
Probably  mostly  smokers,  eh? 

Wellf  what  do  YOU  think  about  our  giving 
six  meters  to  Stoner?  Of  course  I'm  exagger- 
ating— if  Stoner  gets  his  plan  accepted  we'll 
see  a  bunch  of  firms— Japanese  firms,  of 
course — making  equipment  for  the  new  band. 
If  many  people  get  interested  in  the  new  band 
it  could  turn  into  a  new  industry,  complete  with 
a  Wayne  Green  magazine.  And  think  of  the 
potential  for  selling  high  powered  amplifiers 
for  a  one-Watt  limited  band!  Zowie!  Shades  of 
CB. 

Other  than  that  I  like  Stoner's  idea.  I'm  not 
at  all  convinced  the  new  service  would  attract 
many  users,  but  if  it  did  it  could  be  fun. 

The  millions  of  home  computers  do  present 
a  challenge.  If  the  people  with  these  could  be 
enticed  to  network  them  over  the  air,  it  could 


be  a  big  industry.  Surveys  have  shown  these 
computer  owners  to  be  interested  in  radio 
communications,  but  to  be  so  put  off  over  hav- 
ing to  learn  the  Morse  Code  to  get  a  license  as 
to  be  unavailable  as  potential  hams. 
Any  thoughts? 

MAKING  MONEY 

When  you  think  about  the  enormous  short- 
age of  electronic  technicians  in  the  United 
States,  you  realize  that  there's  lots  of  opportu- 
nities out  there  for  anyone  with  entrepreneur- 
ial leanings  to  make  money.  It's  so  easy  for 
any  ham  who  is  really  interested  to  make  mon- 
ey that  I  get  a  bit  annoyed  when  I  hear  hams 
complaining  about  being  short  of  money-  It's 
out  there  in  gobs. 

For  instance,  maybe  15  years  ago  I  recom- 
mended that  hams  interested  in  making  a  few 
extra  bucks  could  do  worse  than  get  into  sell- 
ing alarm  systems  for  homes  and  commercial 
buildings,  I  heard  from  quite  a  number  of 
hams  who  took  my  editorial  seriously  and 
went  into  the  business  part  time  to  start,  but 
soon  found  it  far  more  remunerative  than  their 
old  job.  Many  did  very  well. 

Well,  that  same  business  is  still  out  there, 
waiting  for  anyone  with  some  gumption  to  get 
into  the  business.  Today  only  8.6%  of  private 
homes  have  alarm  systems.  You  couldn't  ask 
for  an  easier  market! 

You  can  sell  and  install  alarms— all  kinds. 

Continued  on  page  91 


DURA-FLEX" 

shock  mounts  silence 
spring-generated  RF  noise 


DURA-FLEX  neoprene  elastomer 

significantly  advances  antenna  shock 
absorption  technology. 

Eliminates  RF  noise  in  duplex  radio 
systems  from  metal-to-metal  contact  in 
conventional  steel  springs. 

Drastically  cuts  whip  vibration  which  can 
damage  or  break  antennas  with  steel 
springs  on  high-vibration  vehicles. 

Solid  brass  adaptors  molded  into  neoprene; 
braid  totally  isolated  through  center  cavity. 

Field-proven  against  heat,  cold,  humidity 
and  abrasion  extremes. 

Models  for  roof,  trunk  or  magnetic 
mounting,  2  meter,  220  MHz  or  UHF. 


the  antenna  specialists  co. 
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a  member  of  The  Allen  Group  Inc. 

1 2435  Euclid  Aven ue,  Cieveia nd,  Ohio  44106 
Canada;  A.  C.  Simmonds  &  Sons,  Ltd, 


we  design  solutions. 
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We  just  struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95.  Our  DTD-I  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reset,  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  1.25  x  2.0  x  A  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty. 

Instead  of  sifting  through  the  field.,, search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59.95  each 
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WELCOME  BACK 


Congratulations  on  your  return 
to  being  a  great  ham  radio  maga- 
zine. I  subscribed  to  73  for  many 
years  after  it  started  publishing. 
Finally,  it  got  so  oversized  that  I 
couldn't  find  the  time  to  read  it,  I 
dropped  my  subscription  because 
I  couldn't  stand  to  wade  through 
about  180  pages  to  find  two  or 
three  articles  I  liked.  I  picked  up 
the  January  issue  on  a  news- 
stand, and  I  liked  it, 

Donald  Burr  AJ6X 
Fresno  CA 


THE  NOVICE  DEBATE 


I  have  read  in  past  issues  the 
pros  and  cons  of  Novice  enhance- 
ment. Most  of  those  against  it  are 
the  ones  that  are  afraid  that  fre- 
quencies might  be  taken  away 
from  them.  I  have  yet  to  see  a 
band  that  had  barriers  that  kept 
higher  classes  from  using  Novice 
frequencies. 

Come  on,  let's  all  grow  up  and 
start  looking  at  the  plus  side  of 
letting  Novices  use  SSB on  1 0 me- 
ters. When  was  the  last  time  you 
actually  held  a  QSOon  10  meters, 
or  heard  it  being  used  on  a  regular 
basis?  Many  hams  would  prefer  to 
have  the  newer  bands  put  in  place 
of  the  28-MHz  positions  on  their 
bandswitch.  Many  don't  even 
switch  to  it  or  listen  to  it .  Of  course 
this  wouldn't  open  the  band  up 
because  no  one  would  be  talking; 
everyone  would  be  listening.  But 
by  allowing  the  Novice  to  use  SSB 
on  10  meters,  someone  would  be 
talking.  With  the  power  output  al- 
lowed to  Novices,  they  could  easi- 
ly talk  20-60  miles  daily.  This 
would  not  be  another  11-meter 
band.  I  believe  we  could  control 
ourselves  enough  to  prevent  that 
Letfs  stop  crying  about  what  might 
be  taken  away,  and  start  looking 
at  the  plus  side; 

1*  Hams  actually  using  a  band 
(which  would  normally  go  unused) 
and  monitoring  it  on  a  daily  basis. 

2.  More  chances  for  DX  on  10 
meters  once  other  countries  know 
we  are  using  the  band  again. 

3.  More  chances  for  Novices  to 
get  together  and  hold  a  conversa- 
tion that  doesn't  take  two  hours  to 
say  how  the  weather  is. 


4.  More  Novices  would  band  to- 
gether and  would  be  able  to  offer 
each  other  the  assistance  needed 
to  upgrade. 

Numbers  1  and  2  are  important 
to  all  of  us,  but  number  4  is  im- 
portant as  well.  It  is  a  lot  easier 
to  upgrade  to  higher  classes  if  you 
have  someone  to  study  with.  I 
believe  we  would  actually  have 
an  increase  in  hams  upgrad- 
ing above  the  Novice/Technician 
tickets. 

John  M.  Lothridge  WD4NQG 

Tampa  FL 

John,  you're  probably  right  about 
the  need  to  get  Novices  off  CW 
and  onto  phone  again — also  the 
possibility  for  getting  our  many 
unused  bands  active  by  opening 
them  to  Novices.  But  i  don  *t  think 
you'll  ever  get  the  League  to  go 
along  with  you,  and  remember, 
they  can  get  1%  of  the  clubs  to 
totally  swamp  the  FCC  any  time 
they  want  Perhaps  the  FCC  is 
easily  swamped.  With  ten  dead 
these  days,  Novices  might  bring  it 
back  to  fife.  And  then  there's  poor 
old  six  meters,  even  deader  than 
ten.  Two  is  pretty  occupied,  ex- 
cept on  the  low  end— how  about  a 
Novice  phone  band  from  144- 
144.  i?  I  think  we've  got  a  lot  of 
room  for  Novices  on  220  MHz,  432 
is  busy,  at  least  in  Los  Angeles. 
1250  is  wide  open— as  are  all  the 
rest  of  the  bands  above  that  But 
John,  on  #4,  you're  dreaming. 
Once  Novices  get  phone  privi- 
leges you  'it  never  see  them  make 
the  slightest  attempt  at  going  for  a 
higher  grade  license.  That's  what 
we  found  when  they  were  on  2m 
and  there's  no  reason  to  believe 
you  II  see  it  any  differen  t  if  we  try  it 
again.— Wayne. 


FIND  THE  GOVERNOR 

This  is  no  doubt  one  of  a  great 
many  letters  you  will  receive  from 
Texans  correctly  identifying  Tex- 
as Governor  Mark  White  as  the 
man  on  the  left  and  K5RC  as  the 
one  in  the  middle  of  the  "County 
Bounty"  photo  in  "QRX"  (Janu- 
ary 1986). 

An  interesting  issue.  I  enjoyed 
it. 

R.B.  Peebler  W5KIW 

Radio  Officer,  S.S.  Bay  Ridge 


AN  UNJUST  ACCUSATION 

In  my  four  years  as  an  amateur 
radio  operator,  I  have  never  heard 
anything  as  disgraceful  as  a  re- 
cent event  on  a  Long  Island  NY 
2m  repeater. 

Several  stations  involved  in  a 
round  table  were  interrupted  by 
another  station  who  inserted  his 
call  between  transmissions. 
When  the  breaking  station  was 
given  the  opportunity  to  speak,  a 
majority  of  his  signal  was  noise.  A 
control  operator  then  broke  in  and 
advised  that  the  interrupting  sta- 
tion was  not  listed  in  the  callbook 
and  was  operating  illegally. 

After  repositioning,  the  station 
called  in  again  with  a  full-strength 
signal.  At  this  point,  the  control  op 
ordered  the  station  to  cease  com- 
munications at  once,  saying  if  the 
station  wished  to  use  the  repeater 
he  would  have  to  send  a  copy  of 
his  license  for  verification  purpos- 
es. Later,  the  control  op  an- 
nounced he  had  in  fact  over- 
looked the  callsign  in  the  book 
and  apologized  to  the  station. 

Another  station  came  on  to  criti- 
cize the  control  op  for  the  manner 
in  which  he  had  handled  the  situa- 
tion. The  control  op  informed  him 
he  obviously  did  not  have  any  idea 
how  to  operate  a  repeater.  This 
know-it-all  control  op  was  respon- 
sible for  emissions  from  the  re- 
peater and  should  have  activated 
some  function  to  prevent  the  out- 
side station  from  getting  into  the 
machine-  Besides,  he  also  violat- 
ed the  rules  by  directing  his  trans- 
mission to  a  so-called  unlicensed 
party. 

Do  you  think  a  new  ham  would 
be  very  impressed  with  the  hobby 
after  having  an  experience  like 
this?  What  about  the  ham  who  has 
been  licensed  25  years  and  sud- 
denly changes  his  callsign? 
Would  that  ham  now  be  illegal 
since  he  is  not  yet  listed  in  the 
book? 

Hopefully  the  control  op  will  use 
better  practices  in  the  future.  Tm 
sure  any  ham  would  be  just  a  bit 
more  than  angry  if  he  or  she  was 
called  an  illegal  operator! 

Jeff  Gornstein  N J2Q 
Springfield  NJ 


HELPFUL  READERS 


Jefff  it  sounds  tike  your  control  op 
has  a  sure  cure  for  a  non*jammed 
repeater.  But  if  that's  the  worst 
you've  heard t  you  need  to  hear 
some  tapes  of  L.  A,  repeaters,  Hm- 
mmf  maybe  there's  a  market  for 
garbage  like  that — /  may  be  miss- 
ing an  income  source. — Wayne. 


Needing  a  circuit  for  a  Halli- 
crafter  S40A  receiver,  I  wrote  to 
73*$  "Ham  Help"  asking  for 
same.  I  obtained  a  copy  shortly 
after  this  request  appeared. 

I  was  both  surprised  and 
pleased  in  getting  several  more 
copies  from  other  readers.  Al- 
though I  tried  to  reply  to  alt  writing 
is  difficult  for  me  as  I  am  badly 
vision-impaired. 

It  is  gratifying  to  know  that  the 
spirit  of  cooperation  and  help  from 
one  ham  to  another  is  still  as 
strong  as  it  ever  was.  And  through 
the  good  offices  of  73  Magazine 
others  may  similarly  be  helped. 

I  wish  to  thank  all  those  who 
have  helped  and  offered  to  help 
me  with  this  project, 

Gerald  Samkofsky  N4ZB 

Holiday  FL 

Gerald,  alt  73  readers  are  true- 
blue,  we  just  won't  settle  for  any 
other  kind.— Wayne. 


TURNING  OFF  TEENS? 

In  his  letter  in  the  January, 
1986,  issue,  Mr.  Vrenios  came 
very  cfose  to  the  true  cause  of  the 
increasing  average  age  of  ama- 
teurs. As  he  noticed,  this  is  not  a 
problem  unique  to  amateur  radio. 
The  fact  is,  today's  youth  are  less 
interested  in  model  trains,  stamp 
and  coin  collecting,  photography 
and  all  hobby  activities. 

Why?  Many  of  today's  teens  are 
spending  their  free  time  with  mi- 
crocomputers and  video  games, 
popular  music,  and  the  endless 
channels  of  cable  TV.  Most  of 
these  youths  will  not  discover  hob- 
bies until  they  reach  college 
where  clubs  and  organizations 
promote  various  interests,  or  until 
they  mature  a  little  and  begin  to 
consider  computers  as  something 
you  use  at  work,  lose  their  interest 
in  pop  music,  and  grow  bored  with 
TV,  As  a  result,  the  average  age  of 
almost  all  traditional  hobby 
groups  is  shifting  up  a  little. 

While  the  shifting  age  of  opera- 
tors is  nothing  to  worry  about,  de- 
clining membership  is  a  real  prob- 
lem. The  solution  is  not  changes 
in  the  rules,  but  simple  public  rela- 
tions. I  won't  oppose  a  no-code 
license  if  it  will  do  what  its  propo- 
nents say,  but  I  don't  think  it  will. 
My  experience  has  been  that  once 
a  person  gets  excited  about  ama- 
teur radio,  the  code  is  a  very  low 
hurdle  to  step  over. 

The  reai  problem  we  have  in  at- 
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We  wanted  to  know 
what  SXU  COWAN*  think 

TEN-TEC'S  NEW  CORSAI 


"-'■','"  .,»^       W'l:,, 


^^<*^£^"*W 


>££  5a  s-  Hr*v~£  J  *****    •  — 


•   •   *  15  ***■  a  ^  .««  £*£?  i*  5?  -^  * 


.••so,  we  asked  him 


i     Li    i**1*     i     in    "" 

_«-    ■.■TL- 


naJ** 


In  my  53  years  as  a  ham ,  I  have  used  every  kind  of  rig 
—  homebrew,  surplus,  and  factory-made  (foreign 
and  domestic).  The  reasons  why  1  settled  on  Ten- 
Tec  equipment  are  these: 


Ten-Tec  'burns  in"  every  transceiver  for  15 
hours  before  shipping,  i.e.,  each  unit  is  operated 
on  all  bands,  in  all  modes  before  it  Is  OK'd  for 
customer  use.  This  is  the  same  type  of  test  used 
by  major  electronics  companies  on  MILSPEC 
components  and  equipment  to  provide  extraor- 
dinary reliability. 


The  ssb  audio  quality  is  truly  outstanding,  and  often 
commented  upon  by  the  station  you  are  working. 
Ten-Tec's  cw  signal  is  sharp  and  clean  (unlike  some 
rigs)  with  the  finest  QSK  (break-in)  in  the  industry. 
No  phase  noise  'hash." 
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Ten-Tec  gives  you  the  best  service  in  the  industry  — 
just  ask  any  Ten-Tec  owner.  Turn-around  time  is 
usually  ten  days  to  two  weeks  compared  to  a  month 
or  more  with  other  manufacturers.  Ten-Tec  gives 
service  tips  on  the  phone  and  offers  free  replace- 
ment modules  for  12  months. 


"I  have  never  owned  more  reliable,  satisfactory 
equipment  than  that  designed  and  built  by  Ten-Tec 
in  the  United  States." 

-Stuart  D.  Cowan,  W2LX 


In  the  new  CORSAIR  [I,  YOG  CAN  COPY  AN  S3 
signal  right  next  to  an  S9  signal.  The  state-of-art  H 
system,  plus  the  16-pole  ladder  filter  and  other  fil- 
ters give  the  sharpest  selectivity  of  any  transceiver  I 
have  ever  used. 


You  can  listen  to  two  signals,  on  different  frequen- 
cies, at  the  same  time  with  the  optional  second 
VFO  for  the  new  CORSAIR  —  a  big  advantage  for 
DXers. 


^Stuart  D.  Cowan  is  recognized  as  one  of  the 
world's  foremost  authorities  in  ham  radio.  He  is  an 
author  of  Handbooks  for  Radio  Amateurs,  CB 
Operators,  Shortwave  Listeners,  Kit  Builders,  Ex- 
perimenters, and  Students.  He  and  Bill  Orr 
(W6SAI)  worked  together  in  propagation  studies 
on  the  new  10,  18,  and  24MHz  bands  as  authorized 
by  the  FCC.  Experiments  also  included  satellite 
communication,  in  the  experiments  he  used  Ten- 
Tec  equipment  for  three  years  on  cw  and  ssb 
"without  a  single  problem  or  failure." 
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You  can  step  up  to  a  TEN-TEC 
too!  See  your  dealer  or  write: 
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trading  new  members  is  the  uninteresting  im- 
age of  amateur  radio  today.  Too  many  people 
view  the  hobby  as  a  bunch  of  old  men  gossip- 
ing with  each  other.  This  problem  has  been 
frustrated  by  the  advent  of  cheap  shortwave 
receivers  and  scanners,  bought  by  people 
hoping  to  hear  stations  from  af I  over  the  world, 
Unfortunately,  these  radios  and  the  antennas 
people  use  are  so  poor  that  they  generally  end 
up  with  only  Radio  Moscow,  BBC,  VOA,  WWV 
and  the  ham  down  the  street.  When  they  do 
get  stations  from  faraway  places,  they  quickly 
discover  that  people  in  Norway  really  do 
speak  Norwegian. 

So  they  tune  to  the  amateur  bands  and  gain 
first-hand  experience  with  what  amateur  radio 
is  all  about  or  so  it  seems  to  them:  endless, 
purposeless  rag-chewing;  traffic  nets  with  no 
traffic;  rude  contest  operators;  "contacts" 
that  consist  of  nothing  more  than  name, 
location,  signal  report,  and  "Send  me  your 
QSL  card,  I  need  it  for  my  worked-all-states 
award/' 

Scanner  listeners,  meanwhile,  are  finding 
that  paging  has  gone  digital,  that  radio  tele- 
phone has  moved  to  800  MHz  (above  the  cov* 
erage  of  many  scanners),  that  it's  hard  to  fol- 
fow  a  conversation  through  a  trunked  repeater 
system  and  that  a  $50  "descrambler"  from 
the  local  radio  shop  will  not  crack  Motorola 
DVP,  So  they  too  turn  to  the  ham  bands.  Here 
they  either  find  one  repeater  that's  so  busy  the 
operators  have  to  fight  each  other,  or  SO  re- 
peaters each  occupied  by  one  operator  with, 
by  strange  coincidence,  the  same  call  sign  as 
the  repeater. 

Next  time  you're  on  the  air,  especially  you 
VHFand  UHF  repeater  users,  think  about  this: 
What  kind  of  image  are  you  presenting  to  the 
non-amateurs  who  are  listening? 

The  real  solution  to  this  problem  is  for  lo- 
cal clubs  to  become  more  active,  I  know,  in 
the  past,  local  dubs  have  tried  to  maintain  a 
low  profile  to  avoid  being  blamed  for  every 
speck  of  snow  on  every  TV  in  the  area,  but  if  s 
time  to  come  out  of  the  closet  and  make  your 
organizations  visible.  Let's  show  the  public 
what  amateur  radio  is  really  all  about:  public 
service,  emergency  communications,  tech- 
nical development  and,  of  course,  a  lot  of 
good  fun. 

Chuck  Gollnick  KA7QEN/0 

Ames  IA 


Chuck,  I've  been  hamming  for  47  years  now 
and  you've  described  95%  of  what  I've  been 
hearing  for  47  years — endless,  purposeless 
ragchewing,  rude  operators,  pifeups,  contest- 
type  contacts,  and  thousands  of  repeaters 
with  but  one  operator  using  'em*  What  we 
have  to  do  is  convince  kids  that  endless,  pur- 
poseless ragchewing  and  contest-type  con- 
tacts are  by  golly  real  tun.  if  we  promise  'em 
anything  else  we're  tying.  I'd  have  to  iump  our 
pubiic  service,  emergency  operating,  techni- 
cal development  and  interesting  ragchew  con- 
tacts in  the  5%  bracket  if  I  were  going  to  be 
honest, — Wayne. 

"When  You  Buy,  Say  73" 


In  repeaters,  there's 

%$  NO  COMPARISON 

For  your  new  or  upgraded  Repeater/Link  System,  you  won't 
find  a  better  quality  or  higher  performance  machine  than  the  New 
SCR2000X. 

This  highly  advanced  unit  includes  a  wide  array  of  DTMF  Remote  Control  Functions, 
Automatic  Digital  Control  and  a  full  compiement  of  front  panel  local  control,  test  and 

metering  functions.  The  2000X  is  a  com- 
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SCR20G0X  W/Aceessorles 

SCA100  100-150  W  Amp, 

SCP30  Super  Heavy  Duty 

30  Amp.  Power  Supply,  etc. 


mercial  grade  repeater  which  provides 
RF  performance  superior  to  any  competi- 
tive unit.  And  it's  built  to  last— for  years 
and  years— by  Spectrum,  .the  people 
with  over  a  decade's  experience  In 
worldwide  repeater/Jink  systems. 

STANDARD  FEATURES 

■  Autopatch/Re  verse  Patch,  W70  &  1  inhibit 

■  Dial  Pulse  Converter  9  Autodialer 

■  Phone  line  &  l,over  the  air"  command 
modes.  Virtually  ait  functions  may  be  turned 
on/off  remotely. 

■  Touch  Tone  Control  of  'Timeout*,  'Hang 
Time',  Paten  Timeout,  TX  Inhibit/Reset, 
Patch  &  Reverse  Patch  Inhibit.  Reset,  RL 
ON/OFF  (w/optionaJ  P.L.  board),  etc. 

■  Up  lo  6  Auxiliary  Functions.  More  with 
TTC300. 

■  Full  16  Digit  Decoding  with  Crystal  Con- 
trolled Decoder  IC 

■  Touch  Tone  Mute         ■  "Kerchunk  Killer" 

■  Unique  Courtesy  Tones 

■  Timeout  Warning  Tones 

■  Automatic  CW  ID  &  ID  Command 

■  Remote  Programming  of  3  Timers  for  2  dif- 
ferent timing  cycles,  or  No  Time  Out 

■  Microprocessor  Memory  'Battery  Backup' 

■  Autopatch  AGC  for  constant  levels 

■  Locaf  Status  indication  via  12  Function  pan- 
el LED  Display 

■  Front  panel  Touchtone  Pad  for  Local  Con- 
trol &  Phone  line  access, 

■  Full  Panel  Metering:  Rcve.  &  Xmtr.  func- 
tions plus  Voltages  &  Currents 

■  New-Improved:  RCVR,  UHF  Xmtr.,  Power 
Supply! 

■  30-75  Watt  VNF&  UHF  Models 

■  1 00-1 50  Watt  Final  Amps  Available 

■  SC200X  Microprocessor  Controller  &  Inter- 
face Boards  also  available. 
Same  features  as  above. 


SPECTRUM'S  2000X 

Microprocessor  controlled  repeater 

"The  Repeater  of  the  Future"— Available  Today! 

FCC  Type  Accepted  for  Commercial  Service 

And  that's  not  all*** 

We  also  make— * 'Super  Monster" 

150  Wt.  2M  &  100W  440  MHz 
Mobile  Amps 

■  2M:  30  or  10W  in.  440  MHz: 
40  or  10W  In. 

■  Unusually  massive  "deep  fin" 
heatsink  allows  higher  duty 
than  competitive  units! 

■  Many  built  in  protection  features 

■  Automatic  RF  Sensing 


SCA100M 
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Rcvr.,  Xmtr.,  Control  Boards,  Duplexers,  Antennas,  Cabinets,  Xcvrs,  etc.,  also 

available.  Amateur  &  Commercial. 


SPECTRUM  COMMUNICATIONS 
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NEW! 

Lower  Price 

Scanners 

Communications  Electronics7 
the  world' s  largest  distributor  of  radio 
scanners,  introduces  new  lower  prices 

to  celebrate  our  15th  anniversary. 

Regencyl  MX7000-EA 

List  price  S699.95/CE  price  S3&9.95/SPECIAL 
f  0- Bond,  20  Channel  *  CrystaUose  e  AC/DC 

Frequency  range:  25-550  MHz.  continuous  coverage 
and  800  MHz.  to  1,3  GHz.  continuous  coverage. 
The  Regency  MX7Q00  scanner  lets  you  monitor 
military,  F  B.L  Space  Satellites.  Police  arid  Fire 
Departments,  Drug  Enforcement  Agencies.  Defense 
Department  Aeronautical  AM  band,  Aero  Navigation 
Band.  Ftsh  &  Game  Immigration,  Paramedics, 
Amateur  Radio,  Justice  Department  Stale  Depart- 
ment, plus  thousands  of  other  radio  frequencies 
most  scanners  can't  pick  up.  The  Regency  MX7000 
is  Ihe  perfect  scanner  for  intelligence  agencies  that 
need  1o  monitor  the  new  SOD  MHz,  cellular  telephone 
band.  The  MX7000,  now  at  a  special  price  from  CE, 

Regency®  Z60-EA 

List  price  5299.95/CE  price  S1799S/SPECIAL 
8- Band,  SO  Channel  ■   Mo-crystal  scanner 
Bands  30-50,  8B-108,  » f  8-136.  1 44- 1 74,  440-512  MHz. 
The  Regency  Z60  covers  all  the  public  service 
bands  plus  aircraft  and  FM  music  for  a  total  of 
etght  bands.  The  Z60  also  features  an  alarm 
clock  and  priority  control  as  well  as  AC/DC 
operation.  Order  today* 

Regency®  Z45-EA 

List  price  S259.95/CE  price  $1  59.95/SPECIAL 
7-Band,  45  Channel  •  Mir  crystal  scanner 

Bands  30  50,  118-136.  144-174,  440-512  MHz. 
The  Regency  245  is  very  similar  to  the  260  model 
listed  above  however  it  does  not  have  the  commer- 
cial FM  broadcast  band.  The  Z45.  now  at  a 
special  price  from  Communications  Electronics* 

Regency*  RH250B-EA 

List  price  S613.0O/CE  price  $329  95/SPECiAL 
10  Channel  e  25  Watt  Transceiver  e  Priority 

The  Regency  RH250  B  is  a  ten-channel  VHF  land 
mobile  transceiver  designed  to  cover  any  fre- 
quency between  150  to  162  MHz.  Since  this 
radio  is  synthesized,  no  expensive  crystals  are 
needed  to  store  up  to  ten  frequencies  without 
battery  backup.  Ail  radios  come  with  CTCSStone 
and  scanning  capabilities,  A  monitor  and 
night/ day  switch  is  also  standard.  This  trans- 
ceiver  even  has  a  priority  function.  The  RH250 
makes  an  ideal  radio  for  any  police  or  fire 
department  volunteer  because  of  its  low  cost 
and  high  performance.  A  LJHF  version  of  the 
same  radio  called  the  RLI1 50B  covers  450-482 
M Hz.  but  the  cost  is  $449.95.  To  get  technician 
programming  Instructions,  order  a  service  man- 
ual from  CE  with  your  radio  system, 

NEW!  Bearcat®  50XL-EA 

List  price  S1 99.95/CE  price  S1 14.95/5PECJAL 
10* Band,  10  Channel  •  Handheld  scanner 

Bands:  29.7-54.  136-174,  408-512  MHi 

The  Uniden  Bearcat  50XL  is  an  economical, 
handheld  scanner  with  10  channels  covering 
ten  frequency  bands,  ft  features  a  keyboard  lock 
switch  to  prevent  accidental  entry  and  more. 
Also  order  part  #  SP50  which  is  a  rechargeable 
battery  pack  tor  $14.95,  a  plug-in  wall  charger, 
part  #  AD1 00  for  $  1 4.95,  a  carrying  case  part  # 
VC001  for  SI 4.95  and  also  order  optional 
cigarette  lighter  cable  part*  PS001  forSl4.95. 

Regency 
RH25Q 


NEW!  Regency®  XL1 56- E  A 

List  price  S239.9S/CE  price  SI  29.9SySPEC1AL 
B-Band,  f  0  Channel  •  No-crystal  Scanner 
Search  •  Lockout  •  Priority  *  AC/DC 
Bands:  30-50.  744-7  74,  440-512  MHz. 
Cover  your  choice  of  over  15,000  frequencies 
on  10  channels  at  the  touch  of  your  finger. 
Display  messages.  External  speaker  jack.  Tele- 
scoping antenna.  External  antenna  jack  AC/DC. 

NEW!  Regency®  R1 060-EA 

List  price  $149.95/CE  price  $92. 95/SPECIAL 

6-Band,  10  Channel  »  CrystaMess  •  AC  only 

Bands:  30-50.  144-174,  440-512  MHz. 

Now  you  can  enjoy  computerized  scanner  ver- 
satility at  a  price  that's  less  than  some  crystal 
units.  The  Regency  R1060  lets  you  in  on  all  the 
action  of  police,  fire,  weather,  and  emergency 
calls.  You'll  even  hear  mobile  telephones. 

Bearcat®  DX1000-EA 

List  price S649.95/CE  price $349. 95/SPEC I AL 
Frequency  rang&  10  KHz  to  30  MHz, 
The  Bearcat  0X1000  shortwave  radio  makes  tuning  in 
London  as  easy  as  dialing  a  phone,  it  features  PLL 
synthesized  accuracy,  two  time  zone  24 -hour  digital 
quartz  dock  and  a  built-in  timer  to  wake  you  to  your 
favorite  shortwave  station.  It  can  be  programmed  to 
activate  peripheral  equipment  like  a  tape  recorder  to 
record  up  to  five  different  broadcasts,  any  frequency, 
any  mode .  wh  i  ie  y  ou  are  a  si  eep  or  at  work.  It  wtl  I  receive 
AM,  LSB,  USB,  CW  and  FM  broadcasts 

There's  never  been  an  easier  way  to  hear  what  the 
world  has  to  say.  With  the  Searcar  DX1000  shortwave 
receiver,  you  now  have  direct  access  to  the  world, 

NEW!  Regency®  HX1200-EA 

List  price  $369  95/CE  price  $214,95/SPECIAL 
8 'Bend,  45  Channel  e  Mo  Crystal  scanner 
Search  a  Lockout  ■  Priority  •  Scan  delay 
SidelH  liquid  crystal  display  •  BAROat  Memory 
Maw  Direct  Channel  Access  Feature 
Bantfs  30-50,  1  T0-I36.  144-174.  4QG-42Q  440-512  UHz. 

The  new  handheld  Regency  HX1200  scanner  is 
fully  keyboard  programmable  for  the  ultimate  in 
versatility  You  can  scan  up  to  45  channels  at  the 
same  time  including  Ihe  AM  aircraft  band.  The  LCD- 
display  Is  even  sidelit  for  night  use.  Order 
MA-256-EA  rapid  charge  drop-in  battery  charger 
for  $84.95  plus  $3.00  shipping/ handling.  Includes 
wall  charger,  carrying  case,  belt  clip,  flexible 
antenna  and  nicad  battery. 

NEW!  Bearcat9 100XL-EA 

List  price  S349.95/CE  price  S203.95/SPEC1AL 
9- Band,  16  Channel  *  Priority  *  Scan  Dvlay 

Search  *  Limit  •  Hold  •  Lockout  *  AC/DC 
frequency  fange:  30-50,  1 18-174,  406-512  MHz. 
The  world's  first  no- crystal  handheld  scanner  now  has 
a  LCD  channel  display  with  backlight  Tor  low  light  use 
and  aircraft  band  coverage  al  the  same  low  pr  ice.  Size  is 
1  %'J  x  7  V* "  x  2W. r  The  flea  roaM  00  X  L  h  a s  w  i  de  f  req  uency 
coverage  lhat  includes  all  public  service  bands  {Low, 
High,  UHF  and  "T  bands),  the  AM  aircraft  band,  the  2- 
meter  and  70  cm,  amateur  bands,  plus  military  and 
federal  government  frequencies.  Wow.., what  a  scanner' 
Included  in  our  low  CE  price  is  a  sturdy  carrying  case, 
earphone,  battery  charger/ AC  adapter,  six  AA  nt-cad 
batteries  and  flexible  antenna.  Order  your  scanner  now 

Bearcat®  21  OX W-E A 

List  price  $339  95/CE  price  S209.95/SPECIAL 
8- Band,  20  Channel  *  No- crystal  scanner 
Automatic  Weather  •  Search/Scan  »  AC/DC 

Frequency  range.  30-50,  136-174,  406-512  MHz, 
The  new  Bearcat  2 1 0X  W  is  an  advanced  third  generation 
scanner  with  great  performance  at  a  low  CE  price. 

MEW!  Bearcat*  145XL-EA 

List  price  Si  79  95/CE  price  S102.957SPECIAL 
10  Band,  19  channel  •  AC/QC  *  tnatant  Weather 
Frequency  range:  29-54.  136-1 74r  420*512  MHz, 
The  Bearcat  1 45  XL  makes  a  great  first  scanner  its  low 
cost  and  high  performance  lets  you  hear  all  the  action  with 
the  touch  Of  a  key.  Order  your  scanner  from  CE  today 

TES  T  ANY  SCANNER 

Test  any  scanner  purchased  from  Communications 
Electronic!.*  for  31  days  before  you  decide  to  keep  ii.  If  lor 
any  reason  you  are  not  completely  satisfied,  return  it  in 
original  condition  with  all  parts  in  31  days,  for  a  prompt 
refund  (less  shipping/ handling  charges  and  rebate  credits). 


Regency 
MX7QOO 


Regency 
HX12Q0 


NEW!  Bearcat8  800XLT-EA 

List  price  $499  95 fC E  price  $317.95 
lS-Bandt  40  Channel  *  No-crystal  scanner 
Priority  control  •  Search/Scan  •  AC/ DC 
Bane's:  29-54,  1 18-174,  406-512,  806-912  MHz. 
The  Un*den  800 XLT  receives  40  channels  in  two  banks. 
Scans  15  channels  per  second.  Swe9V'x4V  x  12Vi." 

OTHER  RADIOS  AMD  ACCESSORIES 

Panasonic  ftF-2B0>O-EA  Shortwave  receiver $179.95 

RD95-  EA  Urtitten  Remote  mount  Flaosr  Detector . . ,  SI 28-95 

RD55-EA  Untden  Visor  mount  Radar  Detector S9B.95 

R  DQ- E  A  Lin  rden  Passport"  3  tz  a  Radar  Detector  $23995 
BC21  OXW-EA0a^ rear 20  channel  scan ner SALE      $209  95 

BC- WA-EA  Beaten  Weather  Alert"    $49.95 

DX10OO-EA  Bearcat  shortwave  receiver  SALE  $349  95 
PC22-EA  Urttdcn  remote  mount  CB  rranscewet  S99  95 
PC55-EA  Untdan  mobile  mount  CB  transceiver  $59.95 
R10BO-EA  Regency  10  channel  scanner  SALE  $92  95 
MX30OO-EA  Regency  30  channel  scanner  $  1 9A.9S 

XU56-EA  Regency  10  channel  scanner  SALE  $129.95 
UCi  Q2-EAfleoancyVHF2  ch.  1  Watl  transceiver  Si  24.95 
RH250B-EAfteyencyl0ch  ZSWalTVHFtrgns  $329.95 
RMfiOOB'EAReoencvlOch  60  Walt  VHF  trans  $454.95 
RU150B-EA Regency lOchannelUHF transceiver.  $449  95 
RPH41  0-EA  1 0  Ch  handheld  no-crystal  trans  $399-95 
LC10-EA  Carrying  case  for  RPH410  transceiver  £34.95 
MAI  B 1  -  EA  N  i-cad  battery  pack  f  or  R  P  HA  1 0  trans  $34  95 
PI  405-  EA  Regsnc y  5  amp  regulated  power  supply  $69  9 5 
P1 4 1 2^EA  Regency  1 2  amp  refl,  power  supply  Si 64.95 
B C 1  o-  EA  Ba  1 1  e  ry  charger  tor  Regency  RPH4 10  S84  95 
MA25^EADroi>-mchaf9erfofHX1000aHXl200  $64  95 
MA2S7-EA  C^garstte  lighter  cord  tor  HX1 200  $  1 9.95 

MA91  7-EA  NrCad  battery  pack  lor  HXl  200  $34.95 

EC  1  r>  EA  Program  mi  ng  tool!  or  fleoencyRPH4 10  $24.95 
SMRH2SO-EA  Service  man  tot  Regency  RH25Q  $24,95 
SMRU150EAS#rvtceman  torflegencvRU150.  $24.95 
S  M  R  PH4 1 Q-  E  A  Service  man.  tor  He  gene  yRPHA  10  524.95 
SMMX7000-EASvc.  man.  for  MX7000&  MX5000  $1  9.95 
SMMX3000EA  Service  man.  lor  Regency  MX3000. .  $19. 95 
8-4  EA  1  2  V  AAA  Nl-Cad  batteries  (sel  o)  four)  S9.95 

FB-E'EA  Frequency  Directory  lor  Eastern  U.S.  A  $12.95 
FB-W-EA  Frequency  Directory  tor  West  em  US,  A  $1295 
TSG-EA'Top  Secrer  Registry  of  US  Govt  Freo  S  T  4.95 
TIC- E A  Techniques  for  Intercept^  Comm  $14  95 

RHF-EA  Railroad  trequency  directory. ....  $10.95 

C I E*  EA  C  overt  I  ni  el  I  igentt  Elect  E  a  vesd  roppi  ng  $  1 4  95 
A60-EA  Magnet  mount  mobile  scanner  antenna  $35.00 
A70EA  B^se  station  scanner  antenna  $35  00 

USAM M- EA M ag mount VHf/UHFftnL*/  12  cable  $3995 
USAK-  EA%  hole  mount  VHF/UH  F  ant  w/  1 7  cable  $35,00 
USATLM'EATrgnklip  mount  VHF/UHF  antenna  $35,00 
Add  $3  00  shipping  tor  all  accessories  ordered  at  the  same  time. 
Add  $12.00  shipping  per  shortwave  receiver. 
Add  $7.00  shipping  per  scanner  and  $3  00  per  antenna 

BUY  WITH  CONFIDENCE 

To  gat  tha  fastest  delivery  from  CBof  any  scanner, 
send  or  phone  your  order  directly  to  ouf  Scanner 
Distribution  Center*  Michigan  residents  please  add  4% 
sales  tax  or  supply  your  tax  1.0.  number  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  1 0%  surcharge 
for  net  10  biding  All  sales  are  subject  to  availability, 
acceptance  and  verification  All  sales  on  accessories 
are  final.  Prices,  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  in  U.S.  dollars.  Out 
ol  stock  item?  will  be  placed  on  backorder  automatically 
unless  CE  is  instructed  differently.  A  $5,00  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  550,00.  Shipments  are  F  O  B 
Ann  Arbor,  Michigan,  fsfo  COD'S  Most  products  that  we 
sell  have  a  manufacturer's  warranty.  Free  copies  o! 
warranties  on  these  products  are  available  prior  to 
purchase  by  writing  to  CE.  Non~certifled  checks  require 
bank  clearance 

Mail  orders  to:  Communtcations  Electron- 
icsr  Box  1045,  Ann  Arbor,  Michigan  46 106 
US.A.  Add  $7.00  perscannerfor  U.P.S.  ground 
shipping  and  handling  in  the  continental  U.S.A. 
For  Canada,  Puerto  Rico,  Hawaii,  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  rates*  It  you  have  a  Visa 
or  Master  Card,  you  may  call  and  place  a  credit 
card  order.  Order  toll-free  in  the  U.S.  Dial 
80Q-USA-SCAN.  In  Canada,  order  toll-free  by 
calling  800-221-3475.  Telex  CE  anytime,  dial 
810-223-2422.  If  you  are  outside  the  U.S.  or  in 
Michigan  dial  31 3*973*8888.  Order  today. 
Scanner  Distribution  Center"  and  CE  logos  are  trade- 
marks of  Communications  Electronics  Inc 
t  Bearcat  is  a  registered  irademark  ot  Umden  Corporation. 
t  Regency  is  a  registered  irademark  gl  Regency  Elect romes 
Inc.  AD#O40lB6-EA 

Copyright ?i  1 986  Com  muni  cat  Ions  Electronics  Inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 


Tti 


*•*? 


COMMUNICATIONS 
ELECTRONICS  INC. 

Consumer  Products  Division 

PO,  Box  1045  Q  Ann  Arbor,  Michigan 48 106-1 045  U.S. A. 
CallOQO*USA-SCAN  oroutslda  U.S.A.  31 3-973-8688 
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ADVANCED  COMMUNICATIONS  TECHNOLOGY 


PRESENTS THE 
PARAGON  1.6-30  MHZ 

CONTINUOUS  TUNING 
VERTICAL  ANTENNA  SYSTEM 

SETTING  NEW 
STANDARDS 
OF 
EXCELLENCE 

AND 
PERFORMANCE 


: 


i 


COMPLETE  FOR  LESS  THAN 

$1,000.00 

PARAGON  CONTROL  UNITS 

YOUR  CHOICE  FOR  THE 
PERFORMANCE  YOU  DEMAND 


:•:■  -■- 


VECTOR 


^21 


LC  1.6-3.5 
LOADING  COIL 


ADVANCED  COMMUNICATIONS  TECHNOLOGY  CORP. 

P.O.  BOX  1 ,  GOLDEN  DALE,  WASHINGTON  98620 
CALL  COLLECT:  509-773-3701 

509-773-5738 


TO  RADIO 


PARAGON*  NEW  PRECEDENT  IN  ANTENNA  TECHNOLOGY 


EW  PRODUCTS 


HAPN  INTROS 
PC  PACKET  ADAPTER 

The  Hamilton  and  Area  Packet 
Network  has  introduced  a  plug- 
in  terminal  node  controller  (TNC) 
for  the  IBM  PC  and  compati- 
bles. The  card  includes  the  TNC. 
a  Bell  202-slyle  1200-baud 
modem,  and  a  pre-drilled  proto- 
typing area. 

Bare  boards  are  available  for 
$75,  and  an  assembled/tested 
unit  costs  $199:  contact  HAPN  at 
Box  4468,  Station  D.  Hamilton, 
Ontario,  Canada  LBV  4S7,  Read- 
er Service  number  150. 

REGENCY  HX1200  SCANNER 

Regency  Electronics  now  of- 
fers the  HX1200  hand-held  scan- 
ner. The  HX1200  covers  eight 
bands:  30-50  MHz,  118-136 
MHz.  144-148  MHz,  148-174 
MHzt  406-420  MHz,  440-450 

MHz,  and  470-512  MHz.  Fre- 
quencies may  be  stored  in  any  of 
45  keyboard-programmable 
channels. 

The  Regency  HX1200  is  priced 
at  $369.95  and  comes  with  a  wall 
charger,  carrying  case,  belt  clip, 
flexible  antenna,  earphone,  and 
mckle-cadmium  batteries.  For 
complete  details,  contact  Regen- 
cy Electronics,  tnc,t  7707 Records 
St.t  Indianapolis  IN  46226,  Read- 
er Service  number  151. 


ESP  UPS 

Electronic  Specialists  is  now 
marketing  an  unlnterruptable 
power  supply.  The  UPS  is  capa- 
ble of  supplying  power  for  up 
to  20  minutes,  and  outputs  a  clean 
sine  wave.  The  internal  batteries 
are  automatically  kept  at  full 
charge. 

Two  models  are  available  for 
power  requirements  of  250  or  500 
Watts.  Options  include  power  line 
phase-lock,  blackout  illumination, 
and  provision  for  an  external 
battery. 

For  further  information,  contact 
Electronic  Specialists,  Inc.,  171 
South  Main  St. ,  Natick  MA  0 1 760; 
(80Qh225-4878.  Reader  Service 
number  152. 

ACC  SOFTWARE  UPDATE 

Advanced  Computer  Controls 

has  released  new  software  for  its 
RC-850  Repeater  Controller, 

Version  3.4  supports  multiple 
telephone  lines  (including  up  to 
three  lines  linked  by  radio),  ex- 
pands autodial  storage  to  250 
telephone  numbers,  adds  slots  for 
35-digil  dialing  sequences,  and 
offers  several  modes  of  paging, 
such  as  five-tone  sequential, 
DTMFt  CTCSS,  and  HSC.  Analog 
measurements  performed  by  the 
controller  have  been  enhanced  to 
include  stored  low  and  high  val- 
ues on  each  channel,  tagged  with 
the  time  and  the  date.  The  con- 
troller also  keeps  track  of  internal 
functions  such  as  number  of  key- 
upsorautopatches. 

For  information  about  the  RC- 
850  Repeater  Controller,  or  to  find 
out  how  to  upgrade  your  RC-850 
to  Version  3.4,  write  or  calf  Ad- 
vanced Computer  Controls,  Inc., 


Microvave  Modules*  MML  144/200S. 


1081$  Nonhridge  Square,  Cuper- 
tino CA  95014;  (408^749-8330, 
Reader  Service  number  1 53. 

SELECTABLE-INPUT  2M  AMP 

Microwave  Modules  of  Liver- 
pool, England,  has  announced 
the  Model  MML  144/200S  200- 
Watt-  linear  amplifier  for  144  MHz. 
The  input  power  level  is  switch-se- 
lectable between  3,  10,  or  25 
Watts,  making  it  compatible  with 
nearly  every  2m  radio  on  the  mar- 
ket (including  hand-hetds).  Both  rf 
VOX  and  a  manual  PTT  line  are 
available. 

The  MML  144/200S  also  in- 
cludes a  built-in  GaAsFET  receive 
preamplifier  with  a  noise  figure  of 
less  than  1 .5  dB. 

For  complete  details  about  the 
MML  144/200S,  contact  The 
"FX  "  Shack,  52  Stone  wye  k  Drive, 
Belle  Mead  NJ  08502;  (201)-874- 
6013.  Reader  Service  number 
154. 

NEW  HEATH  HT 

HeathkH  has  announced  the 
HW-6502  2m  hand-held/mobile 
transceiver,  The  HW-6502  covers 
144-145.995  MHz  and  has  a  re- 


ceive sensitivity  of  .25  uV. 

A  mobile  console,  the  HW- 
6502-2,  is  available  that  hous- 
es the  transceiver  and  is  able 
to  boost  the  transceiver's  out- 
put to  25  Watts  with  an  op- 
tional amplifier.  The  console  pro- 
vides power  and  switching  and 
features  a  lighted  frequency 
display. 

For  more  information  about 
the  HW-6502,  or  for  a  complete 
catalog  of  electronic  products 
and  kits,  write  Heath  Company, 
Dept.  150-735,  Benton  Harbor 
Ml  49022:  In  Canada,  contact 
Heath  Company,  1020  Islington 
Ave.*  Dept  3100,  Toronto,  Ontar* 
io  M8Z5Z3,  Reader  Service  num- 
ber 155, 

CSI  MICROMINIATURE 
ENCODER/DECODER 

Communications  Specialists 
has  announced  the  TS-32HB  Su- 
per-Microminiature Program- 
mable Encoder/Decoder.  The  en- 
coder comes  in  two  styles:  The 
TS-32HBH  measures  1.5*x.65"x 
.65",  while  the  TS-32HBL  is  1 .5"x 
1.2"x.4V  Both  units  are  de- 


Regency's  HX1200  VHF/UHF 
Scanner. 

18     73  for  Radio  Amateurs  •  April,  1986 


The  RC-350  Repeater  Controller  from  ACC. 


signed  to  fit  within  the  confines 
of  miniature  hand-held  radios. 

Programming  of  the  32  avail- 
able EIA  tones  is  via  a  board- 
mounted  DIP  switch.  Input  sensi- 
tivity is  rated  at  6  mV  rms  and 
the  decode  bandwidth  is  ±1.5 
Hz.  The  adjustable  output  mea- 
sures up  to  6  V  across  a  10k 
resistance. 

The  TS-32HB  is  available  for 
$64,95;  for  further  information, 
contact  Communications  Special- 
ists, inc..  426  West  Taft  Ave,,  Or- 
ange CA  92665-429$;  (8QQ)°854- 
0547.  Reader  Service  number 
150, 


A.P.E.  DESOLDERING 
PUMPS 

Automated  Pfoduction  Equip- 
ment has  announced  five  new 
hand-held  desoldering  tools,  each 
designed  to  address  a  specific 
problem  in  component  removal. 
The  DP-1  features  all-metal  con- 
struction and  an  anti-static  tip, 
Model  DP-2  combines  an  ants- 
static  body  with  a  conductive  tip. 
Models  DP-3  and  DP-4  are  all- 
plastic;  the  DP-3  has  extra  ca- 
pacity and  the  DP-4  incorpo- 
rates a  spring-actuated  re* 
turn  mechanism.  The  OP-5  is 
spring-actuated,  conductive,  anti- 


The  Kantronics  Packet  Communicator  It. 


static,  and  comes  with  an  anti- 
static tip. 

For  more  information,  contact 
Automated  Production  Equip- 
ment 142PeconicAve.,  Medford 


CSl's  TS-32HB  CTCSS  encoder/decoder. 


A  variety  of  desofdering  toots  from  A.P.E. 


NY  11763.  Reader  Service  num- 
ber 157. 

KANTRONICS  KPC-2 

A  new  terminal  node  controller, 
the  KPC-2P  is  now  available  from 
Kantronics,  The  TNC  features 
multiple  connects  (up  to  26  at  a 
time),  a  builHn  HF  modem.  R3- 
232C  orTTL  operation,  and  AX. 25 
version  2  protocol 

If  you  are  having  trouble  easing 
into  packet  technology,  consider 
Basic  Packet,  a  video  tape  de- 
signed to  teach  the  fundamentals. 

For  more  information  about  the 
KPC-2.  or  about  Basic  Packet, 
contact  Kantronics,  tnc.t  1202 
East  23rd  St.,  Lawrence  KS 
86046;  (9t3y$42-7745.  Reader 
Service  number  158. 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMIDdN 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


L 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


PACKET  RADIO 


i 

i 

i 

i 

i 
i 


Please  r eserve  my  copy  of  the  1 986  Dktt  So* 
Catalog,  I  enclose  51  to  cover  shipping. 


Name 


Address 


Cily. 

Zip 


04CK  SMITH  REC ICONICS  INC 

P.  O.  Sox  224?  (?8dwood  Cltv  CA  94063 

FVEPYTHING  FOR  THE  ELECTRONICS  ENMUSlASTI 


ASCII— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AMRAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAD  NET  board  only  S80.00 

Assembled/Tested.  No  ICs.90day  warranty 


Package  of  ail  fCs  except  2-2716 
EPROMs  $\ 


•III! 


"When  You  Buy,  Say  73" 


PAC/NET  SYSTEM 


PAC/N  ET  SYSTEM  $240.00 

System  Tested  4,5  x  6M  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  &-10  volt  va  amp  power. 
1  year  guarantee  of  hardware/soft- 
wareMX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rat&RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

UlLL^lSHBY     8 

^M  AND  SON  mJ 
K2TKN— KA20EG  201-656-3087 

BOX  332  PLUCKEMIN  N.J.  07978 
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htim  Wood  WA4BPI 

1 101  Uttie  Elton  Lane 
West  Memphis  AR  72301 


The  Dayton  Hamvention  '86 

The  Center  of  the  Ham  Radio  Universe 


It's  almost  that  time  again— time  for  ham 
radio's  biggest  bash  of  the  year,  the  annual 
Dayton  Hamvention  on  April  25,  26,  and  27. 

If  you've  been  to  any  of  the  Hamventions 
over  the  past  34  years,  you  know  why  folks 
tend  to  get  excited  about  this  time  of  the  year; 
But  if  you  are  one  of  the  few,  disadvantaged 
people  who  has  never  had  the  privilege  of 
spending  three  days  at  what  some  fans  call 
"the  center  of  the  ham  radio  universe/ "  then 
you've  got  some  learnin  to  do. 

1  ni  sure  most  of  you  have  been  to  a  hamfest 
and  have  enjoyed  yourself.  It's  great  to  check 
out  some  of  the  old  and  new  gear  and  have  a 
chance  to  meet  some  of  the  old  and  new  hams. 
And  most  events  feature  drawings  where  you 
have  a  chance  to  win  a  piece  of  gear  donated 
by  a  local  dealer.  In  short,  hamfests  arc  a  lot 
oi  fun. 

Now  take  your  local  hamfest  and  enlarge  it. 
Spread  out  the  flea  market  to  cover  over 


1 ,500  spaces  and  increase  the  inside  display 
area  to  accommodate  more  than  200  dealers, 
Then  print  up  enough  tickets,  flea  market 
permits,  and  programs  for  an  anticipated 
crowd  of  over  22,000  people.  Finally,  set  up 
the  drawing  to  have  hourly  prizes,  with  the 
top  prize  being  a  complete  amateur  radio 
station. 

Now  make  it  a  three-day,  international 
event  and  instead  of  expecting  hams  from  all 
pans  of  your  home  county,  expect  guests 
from  all  over  the  world.  If  you  can  success- 
fully relate  those  changes  to  your  local  ham- 
fest, then  you  have  a  good  idea  of  what  the 
hamvention  is  like.  Of  course,  the  best  way  to 
know  what  a  Hamvention  really  is  like,  is  to 
experience  it  for  yourself! 

Planning  Your  Trip 

The  first  thing  you  need  to  do— assuming 
you're  a  member  of  the  working  class,  like 


Photo  A.  SRO  inside  the  main  exhibition  hall.  Recognize  anyone? 
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most  of  us— is  get  off  work  for  the  days  of  the 
Hamvention,  April  25,  26,  and  27.  Since 
April  26  and  27  are  a  Saturday  and  Sunday, 
you'll  probably  need  to  use  only  one  vacation 
day,  Friday,  April  25.  Then  again,  if  you 
need  a  day  to  travel  to  Dayton,  also  ask  for 
Thursday  off.  Don't  worry  about  using  up 
two  whole  days  of  vacation— -the  Hamvention 
is  well  worth  it. 

Next,  get  together  with  your  local  hams 
and  find  out  how  many  are  interested  in  mak- 
ing the  trip.  YouTl  probably  find  a  few  who 
have  been  before  and  some  others  who  have 
wanted  to  attend  but  have  been  waiting  to  go 
with  a  group.  Tell  them  the  dates  they'll  need 
to  be  off  work,  and  that  they'll  probably  need 
about  $100  to  cover  the  expense  of  the  trip. 

How  did  I  come  up  with  that  figure?  From 
experience  I  can  tell  you  that  $100  will  just 
about  pay  for  one  person's  tickets,  share  of 
the  food,  travel  expenses,  and  motel  accom- 
modations. That  amount  will  vary ,  of  course, 
depending  on  how  far  you  have  to  travel, 
what  method  of  travel  you  use,  where  you 
stay  in  Dayton  and  what  restaurants  you  pick. 
but  overall  that  S 100  figure  is  a  pretty  good 
starting  place  in  estimating  basic  costs.  Each 
year,  we  travel  by  car  about  500  miles  from 
West  Memphis,  Arkansas,  to  Dayton,  Ohio, 
and  when  we  end  up  splitting  the  expenses, 
that's  about  how  much  it  comes  to  for  each  of 
us.  So  if  you  live  farther  from  Dayton,  add 
$25  or  $50  to  be  on  the  safe  side, 

Here's  a  money-saving  tip:  If  you  plan 
early,  order  your  room  reservations  through 
Hamvention  Housing,  1980  Kettering  Tow- 
er, Dayton,  OH  45401-1980,  Most  area 
hotels  and  motels  work  with  Hamvention 
Housing  and  offer  a  special  rate  for  guests 
during  the  Hamvention.  Although  no  reser- 
vations are  taken  by  telephone,  you  can  get 
more  information  about  room  rates  and  lo- 
cations by  calling  Hamvention  Housing  at 
(513)223-2612. 

Covering  Expenses 

Now  that  I've  told  you  how  much  it  should 


cost  you  to  attend  the  Hamvention.  wouldn't 
it  be  nice  if  I  had  a  magic  formula  you  could 
use  to  pay  for  the  trip?  Hold  on  to  your  rubber 
duckies  fellow  hams,  Pm  just  about  to  pass 
that  along. 

One  of  the  biggest  attractions  of  the 
Hamvention  is  its  1,500-space  flea  market. 
It's  large  enough  to  cover  about  two  city 
blocks  and  it  usually  contains  at  least  one  of 
every  amateur  radio  doo-dad  ever  marketed. 
If  you  want  it,  you  can  find  it  at  Dayton,  And 
if  you  can't  find  it  at  Dayton,  you'll  probably 
never  find  it! 

Now,  if  you* II  look  around  your  shack  or 
garage.  I'm  sure  you  Ml  find  a  few  items  that 
you've  been  meaning  to  take  to  the  Local 
hamfest  and  sell .  The  local  hamfest  attracts  a 
limited  crowd,  however,  and  that  certain 
buyer  might  not  be  there.  With  over  22,000 
people  attending  the  Hamvention,  that's  a 
problem  you  won't  have  at  the  Dayton  flea 
market. 

So  here's  how  to  pay  for  your  trip*  Order 
a  flea  market  space  for  your  group  when 
you  order  your  registration  tickets.  Flea 
market  spaces  have  gone  up  this  year  from 
$17  to  $20,  btit  if  you  split  that  four  ways, 
it's  only  costing  you  $5  and  you  should  be 
able  to  make  that  back  on  your  first  sale. 
Remember— that  $20  pays  for  the  space  for 
all  three  days! 

If  everybody  in  your  group  brings  a  few 
items  to  sell,  then  you  all  can  cover  your 
expenses.  And  if  you  take  turns  manning  the 
booth,  then  everybody  gets  a  chance  to  make 
a  raid  on  the  flea  market.  Also,  it's  a  BIG  flea 
market,  and  few  people  have  the  stamina 
to  cover  the  entire  area  in  one  trip.  Your 
flea  market  space  gives  you  a  place  to  rest. 
Finally,  your  space  becomes  a  location  for 
the  members  of  your  group  to  congregate. 
For  all  of  these  reasons,  the  flea  market  space 
is  a  bargain,  and  if  you  work  it  right,  should 
pay  for  itself  and  help  you  pay  your  trip 
expenses. 

If  you're  sold  on  getting  the  flea  market 
space,  keep  these  simple  rules  in  mind: 
Spaces  are  sold  in  advance  only,  and  your 
registration  tickets  should  be  ordered  at  the 
same  time. 

Send  requests  for  flea  market  spaces  ($20 
each ,  limit  four)  and  tickets  ($8  each)  to  Day- 
ton Hamvention,  PO  Box  2205,  Dayton  OH 
4540 1 .  In  the  left-hand  corner  write  FOR  flea 

MARKET  REGISTRATION, 

No  bikes,  motorized  skateboards,  or  roller 
skates  will  be  allowed  in  the  flea  market.  If 
you  plan  to  use  a  gas  heater  or  stove,  please 
protect  yourself  and  others  and  have  a  fire 
extinguisher  available* 

Persons  holding  flea  market  permits  and 
registration  tickets  can  enter  the  flea  market 
beginning  at  8  a.m . ,  Thursday ,  April  24  to  set 
up  their  numbered,  assigned  space. 

If  you  have  any  other  questions  about  the 
flea  market,  you  can  call  the  special  Flea- 
Market  Hotline  at  (513)  223-0923.  You'll  be 
getting  your  information  firsthand  since 
you'll  probably  be  talking  to  Flea  Market 
Chairman  John  Grody  or  his  lovely  wife, 
Cathy,  but  keep  in  mind  this  phone  is  in  their 
home— so  try  and  call  before  10  p.m.  EST. 


Photo  B*  The  flea  market  stretches  on  and  on. 


What  You'll 


Okay*  now  that  Tve  told  you  where  to  go 
and  how  to  pay  for  it,  maybe  I  could  give  you 
a  Httle  preview  of  what  you  might  be  seeing  at 
this  year's  Hamvention. 

Fve  already  mentioned  that  you  can  expect 
to  run  into  a  crowd  of  22,000  people,  but  let 
me  add  that  the  Hamvention  organizers  have 
planned  to  accommodate  such  a  large  group. 
I've  never  had  to  stand  in  a  line  longer  than 
one  or  two  people  to  buy  a  drink  or  a  sand- 
wich, and  if  you'll  try  to  eat  prior  to  the  noon 
hour,  you  should  be  able  to  avoid  the  lunch 
crowd* 


"No  bikes,  motorized 

skateboards,  or  roller 

skates  will  be  allowed 

in  the  flea  market " 


One  other  time  you  might  stand  in  line  is  to 

take  advantage  of  an  incredibly  low  price  on 
some  of  the  newest,  most  popular  amateur 
gear.  If  you  are  looking  for  the  best  price  on 
that  certain  piece  of  equipment  you*ve  been 
dreaming  about,  you'll  probably  find  it  at 
Dayton. 

For  example,  I  found  a  package  of  10  flop- 
py disks  to  range  in  price  from  a  high  of 
$12.95  to  a  low  of  $7.95.  The  $7.95  offer- 
ing was  a  good  quality  disk,  so  guess  which 
one  I  bought?  These  quickly  sold  out  but  la- 
ter on,  I  noticed  the  $12,95  price  had  been 
cut  to  $10.95  and  eventually  this  dealer  also 
sold  out. 

This  brings  up  an  important  point— how 
low  can  the  prices  get  and  when  should  you 
buy?  No  one  owns  a  crystal  ball,  but  I  usually 
pick  a  price  beforehand  that  I  am  willing  to 
pay  and  if  I  can  get  it  for  that  price  then  Vm 
happy.  In  some  other  cases,  when  to  buy 


depends  on  what  the  item  is.  If  it's  a  handi- 
talkie,  there's  always  a  great  demand  at  Day- 
ton. They  usually  sell  out  fast,  so  find  the 
lowest  price  and  buy  immediately.  If  it's  a 
high-priced  item  like  a  deluxe  low-band  rig, 
the  demand  should  be  less  and  you  should 
have  more  lime  to  shop. 

One  important  buying  rule  at  Dayton: 
Prices  are  usually  at  rock  bottom  on  Sunday 
when  the  dealers  are  packing  up,  so  buy  then, 
or  buy  on  Friday  and  Saturday  but  ask  the 
dealer  for  his  Sunday  price. 

One  shopping  tip — you  might  want  to  jot 
down  on  a  piece  of  paper  some  of  the  items 
you  definitely  want  to  purchase  while  you're 
at  the  Hamvention.  After  all,  there  are  three 
large  inside  areas  for  the  more  than  200  ex- 
hibitors in  addition  to  the  flea  market,  and 
with  so  much  to  look  at  you  could  forget  what 
you  intended  to  purchase. 

One  thing  I  can  guarantee  you'll  see  at 
Dayton  is  the  newest  in  amateur  radio  gear. 
Manufacturers  like  to  display  their  state-of- 
the-art  gear  to  the  largest  crowd  possible,  and 
that  obviously  means  unveiling  it  at  Dayton. 
They  might  not  have  gone  into  production  yet 
on  what  they  show  so  you  might  not  be  able  to 
buy  it,  but  you  will  definitely  be  able  to  see 
the  prototype  and  get  an  idea  of  what  the 
future  of  amateur  radio  is  going  to  be. 

Dayton  also  offers  the  unique  opportunity 
to  talk  directly  with  the  person  who  designed 
a  particular  piece  of  equipment.  These  days 
you  might  need  to  know  how  to  speak 
Japanese  to  do  so,  but  in  many  cases  I  have 
found  the  inventor  also  manning  the  booth 
and  available  to  answer  every  question  you 
can  think  of  about  his  electronic  brainchild. 

The  Weather 

I  have  to  hand  it  to  the  Hamvention  orga- 
nizers! For  the  last  two  years  they've  been 
able  to  arrange  for  absolutely  perfect  weath- 
er. But  just  because  there  were  clear  skies  and 
moderate  temperatures  for  the  last  two  years 
is  no  guarantee  it  will  happen  again  for  the 
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Photo  C.  Only  one  more  day  to  go! 


1986  Hamvention.  In  fact,  the  best  way  to 
handle  the  Dayton  weather  is  to  plan  for  the 
worst,  which  could  mean  freezing  tempera- 
tures and  constant  downpours. 

Keep  this  changeable  weather  possibility  in 
mind  as  you  pack  your  weekend  bag,  and  let 
practicality  rule.  Jeans  will  be  standard,  but 
be  smart  and  toss  in  long  underwear  just  in 
case  the  weather  makes  a  chilling  change. 

On  top,  stan  simply  with  a  T-shirt,  then 
add  a  long-sleeved  shirt  (you  can  roll  up  the 
sleeves  if  it  gets  too  warm),  a  medium- weight 
jacket  and  then  finish  with  a  waterproof  or 
rain-resistant  coat-  Now  you* re  ready  for  the 
cold  and  rain—and  if  the  weather  is  warm, 
you  can  take  off  the  coat  and  jacket  as  needed. 

One  last  thing.  Bring  along  a  heavy  coat 
and  keep  it  handy.  That  way,  if  the  tempera- 
ture takes  a  deep  dip  you'll  be  ready. 

The  Big  Day 

After  all  of  the  planning,  your  big  day  at 
Dayton  finally  arrives!  It's  April  24,  you're 
in  the  Wright  Brothers  home  town,  and 
you're  wondering  what  is  the  first  thing  you 
should  do, 

Never  fear,  your  guide  is  here!  My  sugges- 
tion: take  a  quick  run  over  to  Hara  Arena  and 
check  the  place  out.  Don't  know  how  to  get 
there?  Follow  these  simple  directions.  Take 


Interstate  75  to  Needmore  Road  and  exit 
west,  turn  right  on  North  Main,  then  turn  left 
on  Shiloh  Spring  Road,  and  watch  for  Hara 
Arena  to  be  on  your  right. 

Next,  you  should  secure  your  accommoda- 
tions. Then,  depending  on  the  time  you  have 
available,  you  might  want  to  visit  the  New 
Air  Force  Museum  at  Wright-Patterson  Field 
(just  10  minutes  from  downtown  Dayton)  or 
the  Dayton  Museum  of  Natural  History,  2629 
Ridge  Ave.  (home  of  the  Dayton  Amateur 
Radio  Association  Club  station,  W8BI). 

On  Friday,  it's  a  good  idea  to  get  an  early 
start,  but  keep  in  mind  that  the  Hamvention 
does  not  open  until  noon.  That  gives  you 
plenty  of  time  to  eat  breakfast,  drive  to  Hara 
Arena  and  get  your  flea  market  space  ready 
for  customers. 

Once  the  Hamvention  begins,  persons 
holding  tickets  are  allowed  to  wander  freely 
inside  and  out  but  are  required  to  show  their 
tickets  whenever  they  enter  die  indoor  ex- 
hibits. The  first  time  you  go  inside,  enter 
through  the  front  doors  of  the  Silver  Arena 
and  you'll  receive  your  copy  of  the  official 
Hamvention  program. 

Find  a  seat  in  the  arena  stands  and  take  a 
minute  to  look  over  the  program  and  the 
schedule  of  activities.  Youll  see  the  limes 
and  Locations  for  all  of  the  planned  forums. 


CHECKLIST 

B  Get  the  group  together  to  see  who  wants  to  go,  then  figure  on  how  many  cars  you'll 

need  to  make  the  trip, 
i>  Talk  to  the  boss  and  arrange  to  have  April  25  oft  (and  April  24  if  you  need  a  travel  day), 
B  Secure  room  reservations  for  the  nights  of  April  25  and  26,  and  if  you  plan  on  arriving 

Thursday,  include  the  night  of  April  24  in  your  reservations. 
[A  Order  your  registration  tickets  and  flea  market  permits  early  and  at  the  same  time. 
Q  Save  your  money  for  the  trip  and  gather  your  flea  market  space.  Be  sure  to  convert  your 

cash  to  traveler's  checks  before  leaving  home.  Don't  expect  sellers  to  accept  your 

personal  check, 
H  Make  and  carry  a  list  of  things  you  want  to  buy  at  the  Hamvention,  There's  so  much  to 

see,  you  might  forget  what  you  intended  to  purchase. 


These  times  are  definite,  and  if  you  wish  to 
attend  a  particular  forum  plan  your  shopping 
sprees  around  it. 

On  Saturday,  the  flea  market  opens  at  6 
a.m.,  while  the  inside  exhibits  open  at  8  a.m. 
Both  close  at  5  p.m.*  much  earlier  than  Fri- 
day night's  closing  time  of  8  p,m.  This  is  to 
allow  those  who  are  attending  the  Hamven- 
tion banquet  lime  to  change  and  drive  down- 
town to  the  Davton  Convention  Center* 

Tickets  for  the  banquet  are  available  for 
$14  in  advance  or  S16  at  the  door  (if  available 
then),  and  if  you've  never  attended,  maybe 
you  should  include  this  event  in  your 
Hamvention  plans.  Each  year  at  the  banquet, 
awards  are  given  for  Radio  Amateur  of  the 
Year  and  for  special  achievements  in  amateur 
radio.  There  is  always  an  interesting  featured 
speaker.  Add  to  that  a  great  meal,  and  you 
know  why  many  amateurs  consider  the  ban- 
quet the  high  point  of  the  weekend. 

The  flea  market  opens  at  6  a.m.  again  on 
Sunday  and  inside  exhibits  at  8  a,m,f  but 
buying  and  selling  activity  starts  to  slow 
down  as  the  time  for  the  prize  drawings 
ncars  Yes.  prizes  are  awarded  all  during  the 
Hamvention  weekend ,  but  for  those  un- 
claimed prizes,  another  drawing  is  begun  at  2 
p.m.,  and  is  then  followed  by  the  drawing  for 
the  major  prizes  at  3  p.m. 

Last  year,  the  top  prize  was  a  complete 
ICOM  station,  so  if  you  feel  lucky  you  might 
want  to  stick  around  on  Sunday  afternoon! 

Additional  Activities 

There's  not  enough  space  here  to  write 
about  all  of  the  activities  that  are  planned  in 
conjunction  with  the  Hamvention;  I  have 
hit  only  the  highlights.  There  are  also  alterna- 
tive activities  {formerly  women's  activities), 
FCC  license  examinations,  YL  forums,  CW 
proficiency  awards,  and  forums  on  almost 
any  aspect  of  amateur  radio. 

The  Hamvention  also  furnishes  a  shuttle- 
bus  service  to  carry  you  to  and  from  all  par- 
ticipating hotels  and  motels,  Hara  Arena,  the 
Air  Force  Museum,  and  to  the  Dayton  Con- 
vention Center  for  the  Saturday  night 
banquet. 

So  this  year  plan  to  be  a  part  of  the  Dayton 
Hamvention.  Get  a  group  together  and  follow 
the  steps  listed  below  for  a  very  enjoyable 
weekend  at  "The  Center  of  the  Ham  Radio 
Universe/"  April  25-27,  My  guess  is  that 
you'll  have  a  fantastic  time  and  find  yourself 
doing  what  we  do  on  the  trip  back  home- 
planning  for  next  year's  excursion  to  the 
Dayton  Hamvention! 

General  Information 

•  Hamvention  Information— (513)  443- 
7720. 

•  Flea  Market  Hotline-(5 13)  223-0923. 

•  Housing  Information— (5 13)  223-2612. 

•  Flea  Market  Setup  Day— April  24.  Regis- 
tration tickets  and  flea-market  permits  must 
be  shown  together  for  admission  to  the  flea 
market  prior, 

•  Prices— Registration  Tickets  $8  in  ad- 
vance, $10  at  door;  flea  market  spaces  $20; 
banquet  tickets  $14  in  advance,  $16  at  door 
(if  available).  ■ 
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April  25,  26,  27,  1986 


Technical  Forums 


Personal  Computer,  Packet  Radio,  ARRL,  AMSAT,  Antennas,  RTTY  SSTV/ATV 
FCCH  Electrical  Safety  and  many,  many  others. 


•  New  Products 


See,  touch  and  feel  the  latest  in  high-tech  equipment. 


Giant  Flea  Market 


Starting  at  noon  Friday  all  day  Saturday  and  Sunday.  All  spaces  are  SOLD  OUT 


License  Exams 


Novice  through  Extra,  by  reservation  only.  Send  a  completed  form  610,  a  copy  of 
your  present  license  and  a  check  or  money  order  for  $4.25  payable  to  ARRL/VEC- 
Indicate  the  desired  time.  Send  to:  License  Exam,  Attn.  Tom  Holmes,  8830Windbiuff 
Pt.,  Dayton,  OH  45459.  Deadline:  March  29. 


Alternate  Activities 


HAMVENTION  is  for  everyone.  We  have  planned  activities  for  the  YL  or  your 
non-ham  family  members. 


Special  Awards 


Nominations  are  requested  for  "Radio  Amateur  of  the  Year,"  "Special  Achievement'* 
and  "Technical  Achievement"  Awards.  Contact:  Awards  Chairman,  Box  44,  Dayton, 
OH  45401.  Deadline:  April  1. 


CW  Awards 


See  how  fast  you  can  copy  the  International  Morse  Code  (World  record  is  72.5 
WPM).  All  participants  receive  an  award  indicating  their  maximum  speed. 


Admission 


Registration:  $8.00  in  advance,  $10.00  at  the  door 

Banquet  (Roy  Neal,  K6DUE,  Speaker):  $14  in  advance,  $16.00  at  the  door, 

if  available. 

Ladies  Luncheon:  $6.75. 

Last  Day  for  advance  tickets:  April  5  (Canada),  April  12  (U.S,). 


Housing 


Most  motel  rooms  in  the  Dayton  area  have  been  set  aside  for  the  HAMVENTION, 
Write:  Dayton  HAMVENTION  Housing,  1980  Kettering  Tower  Dayton,  OH  45423- 
1980   NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE 


Parking 


Free  parking  is  available  at  Hara  Arena.  In  addition,  there  will  be  free  shuttle  bus 
service  from  all  major  motels  and  designated  parking  lots.  Parking  and  road  infor- 
mation is  available  on  DARAs  146 .34/. 94  repeater. 


Other  Information 


Special  air  fares  are  available  on  Piedmont  and  USAir  A  free  slide  show  about 
the  HAMVENTION  is  available  for  club  meetings.  Wheelchairs  and  handicap  park- 
ing are  available.  For  more  information  .  .  .  Write;  Box  44t  Dayton,  OH  45401  or 
call  (513)  433-7720. 


This  is  the  year  for  you  to  attend  the  internationally  famous  Dayton  HAMVENTION.  Come  with  your  friends  to  hear  enlighten- 
ing forums,  see  the  latest  equipment,  and  visit  a  flea  market  that  has  everything!  No  matter  what  you  are  looking  for,  you 
can  find  it  in  Dayton! 


HAMVENTION  is  sponsored  by  The  Dayton  Amateur  Radio  Association,  Inc. 


Frank  Noble  W3MT 
10004  Belhaven  Road 
BethesdaMD208I7 


Your  Bridge  Over 
Troubled  Antenna  Tuning 

Is  your  antenna  less  than  ideal?  Put  more  fire  in  the  wire 


The  popularity  of  resonant  antennas  fed 
by  "flat1 '  coax  lines  has  led  to  the  devel- 
opment of  bridges  of  various  types  to  aid  in 
antenna  tuning,  line  selection,  and  the  design 
and  adjustment  of  stubs  and  impedance- 
matching  networks,  The  proper  adjustment 
of  an  antenna  system  requires  that  a  signal  be 
radiated  for  considerable  lengths  of  time.  If 
you  use  an  appreciable  amount  of  power,  this 
signal  may  create  needless  and  annoying 
interference. 

The  bridge  I'll  describe  here  supplies  only 
2.5  milliwatts  to  the  fecdline;  it  regains  sensi- 
tivity by  employing  a  dc  amplifier  between 
the  rectifier  and  the  meter.  The  internal  crys- 
tal oscillator  will  operate  at  any  frequency 
from  160  through  10  meters  on  either  funda* 
mental  or  overtone  modes.  It  is  crystal-con- 
trolled because  antenna  systems  are  frequen- 
cy-sensitive; quartz  is  the  simplest  and 
probably  the  least  expensive  way  to  insure 
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stability,  The  entire  unit,  including  batteries, 
is  housed  in  a  cabinet  so  that  it  can  be  moved 
to  *4  where  the  action  is," 

The  Bridge 

A  resistance  bridge  is  simpler  than  an 
impedance  bridge.  It  shows  its  deepest  null  in 
the  absence  of  reactance.  Reactance  at  the 
antenna  end  of  a  line  is  never  desirable. 
Hence  a  resistance  bridge  is  adequate  for 
matching  antennas  to  line  provided  that  it  is 
always  used  with  a  repeating  line  (See  Note 
1).  Referring  to  Fig,  \ ,  the  bridge  uses  a  pot 
for  "differential  resistance"  balancing.  This 
arrangement  yields  an  open  scale  in  the  range 
0-5  Ohms,  characteristic  of  low  antennas  and 
close-spaced  arrays,  and  an  increasingly 
compressed  scale  extending  to  over  1,000 
Ohms,  In  this  way,  a  large  range  is  achieved 
by  a  low -resistance  pot.  It's  important  to  min- 
imize bridge  resistances  to  reduce  errors. 
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Fig.  I. 


particularly  at  high  frequencies.  It  also  is 
important  to  rmnimize  the  capacitance  of  the 
pot  to  ground;  this  is  done  by  mounting  it  off 
ground  and  using  an  insulating  shaft  cou- 
pling. The  usual  precautions  of  minimizing 
lead  lengths,  orthogonal  mounting  of  parts, 
shielding,  and  soon,  are  observed. 

The  Oscillator 

For  accuracy,  this  type  of  bridge  requires  a 
closely  sinusoidal  exciting  voltage.  Clean 
waveforms  are  easily  produced  only  with 
tuned-circuit  oscillators.  A  link  winding  is  a 
simple  way  to  match  the  oscillator  to  die  low 
bridge  resistance,  The  Pierce  circuit  will  op- 
erate with  crystals  of  highly  variable  activity. 
The  'Tuned  Pierce*  circuit  will  excite  the 
fundamental  or  odd  overtone  modes  of  most 
crystals,  regardless  of  their  labeling— hence 
the  choice  of  this  circuit, 
Two  ranges  are  switch-selected:  L75-7 
MHz,  and  7-30  MHz.  The  large 
ranges  are  made  possible  by 
maximizing  the  ratio  of  maxi- 
mum to  minimum  capacitance 
shunting  the  coils.  This  is  done 
by  the  use  of  a  large  variable 
capacitor  having  a  large  inher- 
ent-capacitance ratio,  coils  with 
low  distributed  capacitance,  and 
care  in  reducing  strays,  such  as 
mounting  the  switch  and  crystal 
socket  off  ground  and  minimiz- 
ing lead  lengths.  The  gate  is  bi- 
ased by  the  de-restorer  action  of 
the  diode.  No  source  resistor  is 
used  because  the  large  gm  at  zero 
bias  encourages  oscillation  to 
start.  Transistor  dissipation  is 
within  rating  at  zero  bias. 

The  Dc  Amplifier 

I  selected  a  dual  J-FET  op  amp 
because  it  has  high  input  impe- 
dance, low  offset  voltage,  low 
input  current,  and  internal -drift 
compensation.  The  first  stage 
uses  the  non-inverting  circuit  so 
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that  the  gain  pot  may  operate  into  a  virtually 
open  circuit,  ensuring  that  the  gain  of  the 
entire  amplifier  varies  upwards  linearly  from 
zero.  The  gain  from  pin  3  to  pin  1  is  fi*ed  at 
1 1 .  Large  capacitors  are  used  throughout  the 
circuit  to  reduce  the  gain  for  all  frequencies 
except  dc:  limiting  the  bandwidth  suppresses 
the  oscillator  signal  and  reduces  noise. 


".  .  .  the  sensitivity 

is  adjustable 

over  a  very  large 

range .  .  .  " 


The  second  stage  uses  the  inverting  circuit 
with  gain  adjustable  from  zero  to  10  by  means 
of  a  variable  feedback  resistor.  The  zero  pot 
supplies  a  small  variable  bias  of  either  po- 
larity to  a  virtually  open  circuit.  This  bias 
neutralizes  the  offset  voltages  of  both  ampli- 
fier stages.  It  also  is  useful  for  setting  the 
meter  upscale  so  that  the  null  is  more  easily 
observed. 

The  meter  is  protected  at  about  twice  full 
scale  by  the  back-io-back  silicon  diodes, 
which  are  in  turn  protected  by  the  Ik  resis- 
tor. The  amplifier  is  internally  protected. 
The  meter  shorting  switch  is  used  to  elimi- 
nate transient  deflections  caused  by  battery 
switching. 

Calibration 

Although  a  theoretical  calibration  is  easily 
derived,  it  is  not  accurate  because  the  pot  is 
not  exactly  linear.  Accurate  calibration  is 
made  by  connecting  resistors  of  known  value 
to  the  rf  eonnectort  balancing  the  bridge,  and 
marking  the  scale  accordingly.  The  half-Watt 
carbon  resistors  are  soldered  inside  PL  259 
connectors  and,  when  cool,  bridge- measured 
at  dc.  An  ohmmeter  may  be  used  if  the  lower 
accuracy  is  tolerable. 

Substitutions 

Use  the  specified  coils;  otherwise  it  nuv 
not  be  possible  to  achieve  the  wide  tuning 
range.  Some  careful  pruning  may  be  required 
anyway  because  of  variations  in  wiring  and 
parts  placement. 

Under  no  circumstances  substitute  for  the 
balance  pot,  The  Ohmite  AB  pot  is  the  best 
affordable  component  available.  It  has  low 
inductance  and  capacitance,  and  if  s  quiet. 

Bridge  Operation 

UHF  parasitic  oscillations  indicate  their 
presence  by  tunable  meter  indications  not 
controlled  by  the  crystal.  They  were  sup- 
pressed in  this  case  by  R13  and  R14.  Crystal 
modes  are  easily  identified  because  the  tuning 
is  asymmetric  and  abrupt.  It's  best  to  check 
the  oscillator  on  a  receiver  to  be  sure  it  is 
crystal-controlled  and  starts  dependably. 
This  adjustment  may  then  be  forgotten  until 
the  frequency  is  changed. 


The  null  position 
is  set  by  turning  the 
gain  pot  to  zero  and 
moving  the  meter 

pointer  a  few  divi- 
sions upscale  by 
means  of  the  zero 
pot.  This  setting  will 
be  stable  for  a  long 
time.  The  operation 
of  the  bridge  is  like 
that  of  any  other 
bridge  except  that 
the  sensitivity  is  ad- 
justable over  a  very 
large  range — in  fact, 
the  maximum  usable 
sensitivity  is  set  by 
brush  noise  in  the 
balance  pot. 

Antenna  Tuning 

Since  the  subject  is 
complicated.  Til 
limit  discussion  to 
the  procedure  for  the 
horizontal  half- wave 
coax-fed  dipole  with 
a  1:1  balun.  The  best 
that  you  can  do  here 
is  to  resonate  the  an- 
tenna and  measure 
its  feedpoint  resis- 
tance. You  can  then 
make  a  decision  on  a 
method  of  feeding  it . 

The  antenna  is 
connected  to  the 
bridge  by  means  of  a 
repeating  line  that  is 
long  enough  to  reach 
From  the  final  posi- 
tion of  the  antenna  to 
the  ground.  (See 
Notes  1  and  2.)  This 
brings  the  bridge,  in 
effect,  to  the  feed- 
point  #  but  the  opera- 
tor and  the  gear  are 

safely  on  the  ground  where ,  because  they 
are  well  removed  from  the  radiating  wire, 
they  do  not  distort  the  field.  Starting  with  the 
antenna  symmetrical  and  too  long,  consecu- 
tively null  the  bridge  and  make  small  sym- 
metrical changes  in  antenna  length  until 
the  deepest  null  is  obtained  (See  Note  3). 
Here  the  antenna  is  resonant,  the  reactance  is 
zero,  and  the  bridge  reads  the  feedpoint  resis- 
tance. 

In  the  unlikely  event  that  this  resistance 
matches  a  standard  coax,  the  appropriate  line 
may  be  connected  and  run  any  length  into  the 
shack.  In  any  other  case  there  will  be  standing 
waves  on  the  line  and  it  matters  how  long 
the  line  is.  Even  though  the  feedpoint  impe- 
dance is  a  pure  resistance,  the  input  impe- 
dance of  the  line  will  have  reactance  unless  it 
is  cither  a  repeating  or  an  inverting  line. 
(Notes 4  and  5.) 

The  inverting  line  may  be  useful  in  two 
cases.  When  the  feedpoint  impedance  is  333 
Ohms,  a  50-Ohm  inverting  line  will  make  the 


Photo  A*  Side  panel  Back  to  from:  P3,  P4,  S3. 


Photo  B.  Inside.  Rear,  dc  amp,  front  left,  P! \  center,  12,  Li,  right  Ql 
strip.  Panel,  upper  row ,  //,  SI*  YI.  lower  right,  C3.  Batteries  left  of 


input  impedance  75  Ohms.  And  when  the 
feedpoint  impedance  is  112.5  Ohms,  a  75* 
Ohm  inverting  line  will  make  the  input  impe- 
dance 50  Ohms.  I  have  used  the  first  arrange- 
ment with  a  very  low  dipole.  The  second  may 
not  be  practical,  since  theory  asserts  that  the 
maximum  feedpoint  resistance  is  less  than 
100  Ohms, 

Probably  the  best  solution  is  to  install  a 
repeating  line  having  Zq  closest  to  the  feed- 
point  resistance  so  that  the  swr  will  be  mini- 
mized. If  the  transmitter  will  not  load  proper- 
ly, the  line-input  impedance  may  be 
transformed  to  50  Ohms  resistive  by  means  of 
a  pi  section  filter  or  other  simple  matching 
network. 

Discussion 

All  antennas  are  less  than  ideal  due  to  eco- 
nomic and  physical  restrictions t  but  a  given 
antenna  will  work  better  if  it  has  more  current 
in  it.  It  will  have  more  current  in  it  for  a  given 
transmitter  dc  input  power  if  it  is  resonant 
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1986 
CALLBOOKS 


The  "Flying  Horse" 
has  a  great  new  look! 

It's  the  biggest  change  in  Callbook  history! 
Now  there  are  3  new  Callbooks  for  1986. 

The  North  American  Callbook  lists  the 
amateurs  in  all  countries  in  North  America 
plus  those  In  Hawaii  and  the  u.S,  possessions. 

The  International  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  in  all  countries  outside  North 
America*  Coverage  Includes  Europe,  Asia, 
Afrfcaf  South  America,  and  the  Pacific  area 
(exclusive  of  Hawaii  and  the  U.S.  posses- 
sions). 

The  Callbook  Supplement  is  a  whole  new 
idea  in  Callbook  updates.  Published  June  1, 
19S6f  this  Supplement  will  include  ail  the 
activity  for  both  the  North  American  and 
international  Callfoooks  for  the  preceding 
G  months. 

Publication  date  for  the  1986  Callbooks  is 
December  lp  1985.  See  your  dealer  or  order 
now  directly  from  the  publisher. 


□  North  American  Callbook 

incl.  shipping  within  USA  $25.00 

inch  shipping  to  foreign  countries       27,60 

□  International  Callbook 

inch  shipping  within  USA  $24.00 

incl,  shipping  to  foreign  countries       26.60 

□  Callbook  Supplement,  published  June  1st 
Incl,  shipping  within  USA  $13.00 
Incl,  shipping  to  foreign  countries        14.00 

SPECIAL  OFFER 

d  Both  N.A.  &  international  Callbooks 
incL  snipping  within  USA  $45.00 

incl.  shipping  to  foreign  countries       53-50 

************ 

Illinois  residents  please  add  6lfo%  sates  tax. 
AH  payments  must  be  in  U.S.  funds. 


Ilboolt 


INC. 


RADIO  AMATEUR 

ca 

Dept,      B 

925  Sherwood  Dr,t  Box  247 

Lake  Bluff,  I L  60044,  USA 

**3t 
Tel:  (312)  234-6600 


and  properly  fed.  This  bridge  will  enable  you 
to  adjust  the  length  to  resonance,  and  will  also 
suggest  the  best  method  of  feed.  Use  ii  to  get 
more  'Tire  tn  the  wire.1* 

Notes 

1 ,  A  repeating  line  is  an  even  multiple  (2, 
4,  6,  etc.)  of  a  quarter-wave  long,  electrical- 
ly. Its  input  impedence  is  equal  to  its  termi- 
nating impedence.  For  this  application,  its 
surge  impedence  does  not  matter. 

2,  Measurements  made  in  other  than  this 
final  position  will  be  of  little  value  because 
the  feedpoint  impedence  varies  widely  with 
antenna  height  and  position  with  respect  to 
other  objects, 

3.  Shortening  each  end  of  a  40-me- 
ter dipole  by  one  inch  will  raise  the  anten- 
na resonance  about  18  kHz.  The  effect 
increases  roughly  with  the  square  of  fre- 
quency, i.e.  Af(kHz)  =  f(MHz)2/2,72 
approximately. 

4.  An  inverting  line  is  an  odd  multiple  (1, 
%  5,  etc.)  of  a  quarter-wave  long,  electrical- 
ly. It  obeys  the  relation  Zt  =  Z02/ZT  where  Z\ 
is  the  input  impedence,  Zo  is  the  surge  impe- 
dence, and  Zt  is  the  terminating  impedence. 


5.  Terman  (Radio  Engineers*  Handbook, 
1st  edition,  McGraw  Hill,  1968,  page  186), 
Eq.  (62)  may  be  written  y  +  A  cos  8+j  B  sin 
8/B  cos  6+j  A  stn  8,  where  y=Zi/Z0,  A= 
ZT,  B  =  Z0,  and  8  =  angular  length  of  the  line. 
(Or  see  any  text  transmission  Sines.) 

Multiplying  the  numerator  and  denomina- 
tor by  the  conjugate  of  the  denominator  will 
result  in  the  denominator  becoming  a  pure 
real  number.  For  this  proof  we  find  the  cases 
where  the  resulting  numerator  is  a  pure  real 
number.  Jt  is  g=(A  cos  8+j  B  sin  9)(B  cos 
6-j  A  sin  9)  =  AB  (cos*9  +  sin*  6)+j 
(B2-A2)  sin  8  cos  8=AB+J'l/2  (B2-A2) 
sin  28. 

We  exclude  the  case  where  A-B  because 
we  are  considering  only  lines  mis- terminated 
in  a  pure  resistance*  G  will  be  a  pure  real 
number  only  when  sin  29=0,  which  occurs 
only  when  9  =  n  (90°),  where  n  is  any  in- 
teger. Since  90  degrees  is  an  electrical  quar- 
ter wave,  the  input  impedence  will  be  a  pure 
resistance  only  for  line  lengths  an  integer 
number  of  quarter  waves  long,  electrically. 
This  means  that  either  a  repeating  or  an  in- 
verting line  must  be  used  to  avoid  reactance 
in  the  line  output  impedence. ■ 
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Parts  List 

9*volt  transistor  battery 

0.05-pF,  50-volt  disc  ceramic 

0.1-HF,  50-voft  disc  ceramic 

730-pF  air  variable  (dual  365  pF  with  sections  paralleled) 

1 N91 4  silicon  switching  diode 

t  N34A  germanium  point  contact  diode 

SO-239rf  connector 

64T  #24  tinned  wire  1/2"  i,d.  2"  long  B&W  Air  Dux  M32-T  (entire 

coil)  link  6T  hookup  wire.  Substitution  not  advised. 

12T  #18  tinned  wire  1/2"  Ld.  1  1/2"  long  B&W  Air  Dux  0408-T 

(remove  4T)  link  3T  hookup  wire.  Substitution  not  advised. 

50-uA  meter,  1 ,9k  internal  resistance 

100-Ohm  pot,  linear  taper,  Ohmite  Type  AB  Style  CMU  101 1  s  Do 

not  substitute .  Mount  off  ground, 

50k  linear  taper  pot,  Ohmite  Type  AB 

100k  linear  taper  pot,  Ohmite  Type  AB 

1 0k  linear  taper  pot,  Ohrnrte  Type  AB 

N-channel  FET  (Radio  Shack  #276-2035) 

Watt  carbon  composition 

220k 

50  Ohm  (select  from  47*0hm  stock) 

8.2k 

10k 

100k 

47k 

680  Ohm 

1k 

4Jk 

22-Ohm  UHF  parasitic  suppressors  required 

DPDT  toggle  (mount  off  ground) 

DPST  toggle 

SPST  toggle 

Dual  BiFET  op  amp  Type  LF  353  N  (Radio  Shack  #276*1 71 5) 

Ceramic  crystal  socket  for  HC6/U;  Crystals  (mount  off  ground) 

5  x  6  x  9  Bud  AU  1040,  CU  1099,  etc. 
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Charles  Bryant,  GW3SB/GSSB 
2  Penrhyn^  Saint  Michael 's  Road 
Mmehead,  Somerset  TA24  SJP 
England 


Stretch  the  GP  Antenna  to  the  Max 

This,  the  simplest  of  all  antennas,  has  much  to  recommend  it. 


If  you've  worked  a  number  of  Eastern 
European  stations,  you've  probably 
been  told  by  some  of  them  that  they  were 
using  a  GP  (general  purpose)  antenna.  As 
their  signal  is  often  adequate  despite  quite 
modest  power,  you  may  weH  ask  what  is  the 

A  GP  antenna  is  just  a  length  of  wire, 
usually  as  long  and  as  high  as  circumstances 
permit,  Such  a  wire  will  have  a  particular 
impedance  at  a  particular  frequency.  Provid- 
ed that  this  impedance  (which  will  normally 
vary  from  band  to  band)  can  be  matched  by 
means  of  a  suitable  ATU  to  the  output 
impedance  of  the  transmitter  (usually  50 
Ohms),  it  will  radiate.  It  will  often  radiate 
well  because  there  are  no  feeder  losses,  and 
moving  from  one  end  of  the  band  to  the  other 
presents  no  problem  if  the  ATU  is  reamed. 
Although  the  GP  is  basically  a  multiband 
antenna,  its  radiation  pattern  will  vary  on 
different  bands. 

There  are  a  few  disadvantages.  One  end  of 
the  antenna  is  in  the  shack,  which  may  be 
dangerous  because  of  high  rf  voltage.  There 
is  also  a  greatly  increased  likelihood  of  caus- 
ing RFI  in  the  building.  At  low  power*  how- 
ever, these  disadvantages  are  minimal  and 
they  can  often  be  overcome  even  at  higher 
power. 

The  classical  ATU  is  shown  in  Fig  1 .  If  the 
antenna  impedance  is  low,  the  antenna  tap  is 
moved  down  the  coil  until  proper  loading  is 
obtained.  Because  this  presents  difficulties 
when  the  antenna  is  nearly  an  odd  number  of 


V 


-x 


r 


i 


COA* 
TO  TH 


quarter  waves  in  length,  it  then  becomes  nec- 
essary to  use  scries  tuning. 

You'll  notice  that  there  is  a  connection  to 
ground  from  the  bottom  of  the  coil.  Text- 
books usually  state  that  this  should  be  as  short 
as  possible,  and  that  the  actual  ground  should 
consist  of  several  copper  rods.  That's  fine  if 
your  shack  is  in  a  hut  at  the  bottom  of  your 
garden,  but  what  do  you  do  if  you  live  in  a 
20th -floor  apartment  and,  even  if  you  get 
permission  to  run  a  wire  down  the  building, 
can't  bury  the  copper  rods  in  the  paved  side- 
walk? 


4 'Although  the 

GP  is  basically 

a  multiband  antenna, 

its  radiation  pattern  will 

vary  on  different 

bands. " 


Fig  1.  The  classical  antenna  tuning  unit. 


In  recent  years,  this  problem  seems  to  have 
been  side-stepped  by  using  one  of  the  newer 
forms  of  ATU.  The  Collins  Universal  Coup- 
ler (or  II  coupler)  was  around  before  World 
War  0:  since  then  there  has  been  a  spate  of 
ATU  designs,  each  claiming  to  be  better  than 
the  last.  Many  of  these  designs  avoid  the  link 
coupling  shown  in  Fig  1 .  The  ground  connec- 
tion is  provided  through  the  outer  braid  of  the 
coax  from  the  transmitter,  and  is  usually  con- 
nected to  the  common  grounding  system  of 
the  house  wiring. 

In  most  cases,  this  will  work  splendid- 
ly. I  have  had  contacts  with  all  conti- 
nents using  a  tt  coupler  and  a  length  of 
wire  thrown  out  of  a  bedroom  window,  How- 
ever* as  mentioned  earlier,  rf  can  appear 
elsewhere  in  the  building.  When  other  equip- 
ment is  connected  to  the  common  ground- 
ing system,  serious  RFI  might  result,  and 
standing  waves  on  the  grounding  wires  could 
cause  high  rf  voltages  in  the  common  ground- 


ing wire!  Except  at  low  power,  care  is 
needed. 

Many  years  ago,  W3EDP  suggested  a 
solution  to  many  of  these  difficulties.  His 
antenna  was  25.6  m  (84  feet)  long  and  used  a 
short  counterpoise  in  place  of  the  ground 
connection.  These  lengths  avoided  tapping 
down  the  coil  to  obtain  proper  loading.  His 
original  ATU  circuit  involved  inductive 
coupling  between  the  PA  output  coil  and  the 
ATU  coil.  This  arrangement  is  no  longer 
practical.  Recently,  W3EDP*s  circuit  has 
been  rediscovered  in  Europe  (see  "Technical 
Topics"  by  Pat  Hawker  G3VA,  Radio  Com- 
munication ,  January,  1985.  p.  35)  and  is 
proving  quite  popular.  Link  coupling  is  now 
used  between  the  transmitter  and  the  ATU, 

Fig.  2  gives  the  circuit.  The  variable  capac- 
itor should  have  about  1 .5  pF  for  each  meter 
of  wavelength;  a  150  or  200  pF  capacitor  will 
cover  all  bands  from  3.5  MHz  to  28  MHz 
with  suitable  inductances.  Details  of  the  coils 
and  counterpoises  for  each  band  are  con- 
tained in  Table  1 .  It  is  helpful  to  have  a  tuning 
indicator  as  the  tuning  is  quite  sharp;  a  500 
uA  meter  and  any  small  rf  diode  will  suffice. 

Wires  from  the  meter  are  fixed  near  the 
ends  of  the  tuned  circuit  to  give  slight  capa- 
citive  coupling  and  the  variable  resistor  ad- 
justed to  give  a  reasonable  reading  on  the 
meter.  Note  that  this  reading  will  vary  from 
band  to  band  and  is  to  be  used  only  for  tuning 
purposes.  Because  it  does  not  indicate  power 
level,  the  comparison  of  readings  between 
different  bands  is  quite  meaningless* 

Formerly,  plug-in  coils  were  common  and 
would  have  been  used  for  LI/L2,  These  are 
still  around,  but  if  you  can't  find  any,  wind 
the  coils  on  a  suitable  bit  of  insulating  materi- 
al and  glue  this  to  an  old  tube  base  (if  possi- 
ble, use  a  UX4  as  it  has  bigger  pins  than  an 
octal  one).  This  procedure  may  seem  old  hat, 
but  ii  avoids  ihe  difficulties  of  using  switches 
for  the  coils. 

The  W3EDP  version  of  the  GP  obviates 
many  of  the  difficulties  associated  with  the 
use  of  a  ground  connection.  There  is  still  need 
for  care  to  avoid  burns  from  the  antenna  and, 
as  there  is  no  dc  connection  to  ground,  the 
antenna  could  be  dangerous  during  a  thunde  r- 
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TOWER  VALUES 


-  r  *■ 


Killed  IHYLON  ABC*  towers 
designed  and  fabricated  in 
I  .iiucb  to  survive  the  severe 
northern  climate,  now 
available  in  the  USA  .it 
REASONABLE  PRICES 
ranging  from  $330  to  $2500 
and  heights  he  I  ween  A2  and 
160  fact. 

EASY  ASSEMBLY;  lightweight 
H  Unit  triangular  sections  in  a 
modular  tapering  desipi 

MADE  TO  LAST:  High  tenak 
strength  stcc\  And  ^nabrv  zuil 
coating  lASTM  A-526 

spLvriiuitinnj.  Punting  available 
/iiil  pLired  steel  Mrs  VirtuilK 
inainfenance  free 

Guyed  and  tree  standing  versions 
a\  ailahle ;  shipped  Kk  1 1  >r\   L>irect 
and  guaranteed  ONI-  FULL 
Vlv\R  aircr  imultation 

Wna  or  call  BfX  Sl'lTU'  CO, 
hi\\  intunmnnn  and  pnee 
t 


FMHliMNG  CXJMfiANIf,  l.m 

1{  tlinidrd  Avcrm*.  IJtrara,  Onum 
CANADA  s.w  it  v 

MW    CONDITIONS    Wmri  bnti^  m  pmniii  f*r  vpntrr 
^r#r  nTm(  irta-jrv  m  miks  pet ■  htut    :\    Zilpf  ""V?  rufti, ,  ft    tit 


w 


B]  X  SU  PPLY  COMPA  N  Y  "T 

P.O.  BOX  388.  CORFU,  NY  14036 
Id.:  (716)  5W-3791    after  6  PM 


-)h 


Band 


ISO/ 
20Gpf 


*-)h 


LI 


L2 


COAX 
TO  TX 


t 


fig  2,  W3EDP  antenna  and  ATU>  D  is  any 
small  if diode,  LI  and  L2  are  wound  on  a  3.8 
cm  (lift  inch}  diameter  former.  For  num- 
ber of  turns  and  details  of  counterpoise,  see 
Table  L 


storm  when  very  high  voltages  might  devel- 
op. Otherwise,  the  W3EDP  antenna  is  partic- 
ularly useful  in  locations  where  the  erection 
of  more  conventional  antennas  proves  diffi- 
cult, RF1  can  often  be  prevented  by  changing 
the  direction  of  the  counterpoise. 

The  GP  antenna  need  not  be  a  straight  piece 
of  wire.  There  is  a  story— I  can't  vouch  for 


3.5 

7 
10 
14 
18 
21 
24 
28 


L1 

L 

(turns) 

21 

4 

7 

2 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

Counterpoise 

5.2  M  (17  ft  J 

5.2  M  {17  ft.) 
2  M  (6.5  ft) 
2  M  (6,5  ft) 
1  M  (3.3  ft) 
1M(3.3ft) 


Table  I 


its  truth— thai  during  World  War  U  a  clandes- 
tine operator  in  occupied  Europe  regularly 
sent  out  traffic  using  his  bedspring  for  an 
antenna!  In  circumstances  when  it  is  not  de- 
sirable to  advertise  one's  presence,  the  GP 
antenna  may  often  be  disguised  to  look  like 
something  else.  It  may  even  be  made  of  very 
Fine  wire;  which  is  invisible  from  ground 
level  (especially  if  the  glint  of  the  copper  wire 
is  removed  by  passing  it  through  a  candle 
flame) .  It  can  be  folded  or  wrapped  around  an 
insulated  tube  such  as  a  piece  of  plastic 
piping. 

For  portable  or  mobile  use,  a  GP  antenna 
has  much  to  recommend  it.  Instead  of  feeding 
a  whip  by  means  of  a  coax,  make  a  direct 
connection  to  the  ATU  and  you  have  a 
portable/ mobile  antenna  that  can  be  made  to 
resonate  any  part  of  any  band.  With  a  little 
care  the  GP,  which  is  surely  the  simplest  of 
all  antennas,  still  has  many  uses.  ■ 
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HAM  STATION 

PCX  Box  4405 

220  N.  Fulton  Ave, 

Evansvllle,  IN  47710 

Stores  Hours 

MON  FRI9AM-6PM 

SAT  9AM  3PM 


WARRANTY  SERVICE  CENTER  FOR 
ILOM,  YAESU,  TEN-TEC 


TERMS: 

(Prices  Do  Not  Include  Shipping. 

[Price  and  Availability  Subject  lo| 

Change  Without  Notice 

UPS  COD  $2  50  Per  Package 


USED  EQUIPMENT 

AZDfeft 

hCSJOOU  I  175  00 

vcsjoozmhi  ir*» 


MAKE 

in  4G 

IR6,  ^C4,  Spfc' 

HV4G  VFO 

i.b  Km  riJtaf 

j  (an  &  Mo*  *n  f  m»c 

r   S  -4 


S299&6 
429.00 


DRAKE 

R4A  Rcvr  (Q 
TR4C.  ATX  RV4 

EnCOMM 
ST-144.2MHT 
ST-7T  440Mfiz  H  T   (C) 
HL32V  2/30  Amp 
ST-6BC  Base  Chgr 

HAL 

MPT  3100  (No  Monitor) 
ICT22QQ/KB210Q 

HEATHKIT 
SB  200  Amp 
MR  1680  Rcvf 
HF-238  Pow»r  SuflpJy 
1M-419G  VHF  UHFM" 
SA2060IK*  TurnflWt' 

ICON 

74&/PS 

740JPS 

740 

730 

R-70  Gen  Cov  Rcvr 

PS-15  PS 

2AT  2MHT 

47tA430  450Mhz  All 

27H  2M  45W  w/Vfcice 

KANTRONICS 

Interface  (I 

Mmt-Termmil 

Varrfitl*' 

Mini  Rgaoer  w/Star>d 

KENWOOD 

ratios 

TS520S- 

T$-16G$Cl!c/SSB/CW 

PS-30 

Vf  0-620 

VFO-520 

TS520SE 

T5520 

TS520O 

rR2*00  2MH1 

TR&iOO  440  Mh; 


129  00 
369.95 

$165  00 

10995 

59,95 

19.00 

S1495  00 
575  00 

$339  95 
79  95 
£9.95 

1&9  95 


KENWOOD 

RM  76  Micro  Ptocessor 

BS-S  Pan  Kit 

R'1 1  G#n   Cov   Rcvr 

R599A/2MfcM 

Sp^r/MiC  ■  2500 

TU  79  Tone  Unil  (7950) 

TS-fiBO^.IO.I^IS  Mtrs 

B30S/CW/SSB 

VFO-240 

MFJ 

4*4  M*fnorj  Keyor 
963  i  SKw  Tunef 

SWAN 

CytHC  AsSra  103    Xevr  »CW 


S715  00 
639  95 
549  95 
459  95 
439  95 
99.95 
159  95 
579  95 
30995 

S-179  95 

109.06 
4995 
99  95 


PSLFPSiSr 

1SO0ZA  4mp  |2  572BS) 

TEN— TEC 

OMNI-C 

OMNI  AVB 

T'Mon  IV  Digital 

225PS   C  Argosy) 

2591  2M  K.T 

VAESU 

FT9B0/O«n  Cov.  Km  I 

&P960  SpHf/AucKo  Filt 

FT06O  Am  Filter.  Gen  Cov 

Xml 
FT980.  K+fW 

FTl07Mrt>MS/FP  tOTE  PS 
FT757GX  G«fl  Cow   Xcw 
FT10120  CW,  Fan 
IFT101ZD  AM,  Ware  Band* 
1459  95  FTI01Z.  CW.  Fan 

389  95  FV101Z  R*mole  VFO 

«9  95  FT101E.CW 
99 95  GT101E,  Fan     ... 

119  95  FT1Q1B,  Fen 

119  95  FT7  20WXCVT 

429  95  FL -10  AMP 

369  95  FT221  2M  Art  Mode 

3a9  95]FT221  W/PrtBmp 


169  95 
185  00 


FP-757  HO. 
FRG-TTOOfMamwy 


For  Orders  and  Price  Checks  Call  800-523-7731 


MIRAGE 
45  00J207R  2MHT 
J9  00{20eR  2M.  HT 
55  ooiTOSfVSoo-Tone  44fl  H  T 
189.95  PA- 2  Mobile  Adptr  (207) 
25  00  NCSA  Desk  Chgr.  {207R) 

1995  misC. 
519  95KLM  PA1D-70B  2M 
619  95  Hammartufxl  HOI  45 
119  00  Robot  sooCH 
CD45  Rotator 
S  99  95  Panasonic  RF-4900  6«n  Cov 
159  95     Bcw 

VtHa  X  R  BA  P  S 

DEMONS1 

429  95.AEA 

B9  95lMBA-^}Tevt  ^1 

375  00  AST  RON 

7S5QM  Pow«r  Supply  , , 

ajST50O  ET  2M  H  T 
ET  442  MHZHT 

HT  7T  440  MHZ  HT. 
KOM 

AG-l 

47 1H  43CM50MKZ 
27 1H  100W  2MTR 
MFJ 

825  P.E.P   MTR 
1  ^SOOjjo**  2MAmo 
1,175  00  MYE 
569  Od  MB_V  Tt|rwr 
599  95  TOKYO  MV^FWR 


36995 

329  95 

69  95 

189  95 

$1,175,00 
45  00 


549  95 
549  95 

549  95 
105  00 
449  95 
429  95 
369  95 
279  95 
149  95 
249  95 
269  95 
149  95 
37500, 


139  95 

169  95 

S1B9  95 

25  00 

49  95 

S  69  95 

149  95 
299  95 
109  95 

254  95 

39.95 


Si  59.95 

249  95 
79,95 

f  69  95 

650  00 
A75  00 

S  50.00 
50  00 


HU60V  3/10/50  S 

ML90U  440  Mht  Amp  299  95! 
VOCOMH 

2SJ1Q0W  2M  Amp  $109  95i 

YAESU 

2700RH  2Mlr/44QMhz  f4C5  00| 

270RHAfoice  350  00 

SP9Q0  Spkr/FiMers 42 .50 

NC  a  Base  Chgr  79.&5J 

Send  SASE  for  our  new  & 
used  equipment  list. 


Indiana  call  1 -81 2-422-0231 
Service  Dept.  1-812-422-0252 
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For  the  best  buys  in  town  call: 

21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York . .  . 


KfTTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  lor  the  best  buys  in  town, 

ONV  Safety 
belts-in  stock 


We  Give  You  the  Best  in  Amateur  and 
Commercial  Radios  Call  Us.  It's 
Jan  KB2RV,  Kitty  WA2BAP,  Mark  K2CON 

See  you  at  Soutftmgton,  CT,  April  6th 
L  IMA  RC  20th  Anrtt  versary— April  1 9th 


ICOM 


IC— R71A,  751,  745,  27A/H,  37A,  47A,  R-7000, 
1271  A,  271 A/H,  3200A,  47WH.735 


KENWOOD 


Antennas 


Hj-Gan 


FTONE,  FT-980,  FT-757GX  r  FRG^SBOQ 
FT-726R.FRG-9600,  FT-270RH.  FT2700RH 


KM 

MET! 

Mint-Products 

M«ley 

R^600P  R-10O0,  R-2000,  TS-940S/AT 
TS  430S  JR-3600A ,  TM  2570  A/50  A/30  A 
TW-4000A.  Kenwood  Service/Repair. 
TH21/31/41ATr  TM-211A/      ^^^^^ 
411A&T^711A^11A 

COMPUflRE  EXTINGUISHERS 
EXI-5000E  RTTY/AMTOR  TERMINAL 


YAESU         ICOM 
FT-1tf/703R    IC2AT 
FT2/709R/H   IC02AT 
FT'1903/1123  IC-04AT 

f  IC-A2/U16 


Land  Mobile  HfT 
Midland/Standard 

Wilton    Maxon 
Yiatu  FTC  22C3,  FT  4703 
Icom  IC  M12  (Mirlnvi  M700 
Tempo  MM 


VoCom/Mirage/Daiwa 
Tokyo  Hy-Power 

Amplifiers  & 
5/8XHTGain 
Antennas  IN  STOCK 


SMART  PATCH 
CES  Simple*  Aufopaicn  510  SA  Win  Patch  FM 
Transceiver  To  Ypijr  Telephone  Greai  For 
Telephone  Calls  From  Mobile  To  Baae  Simple 
To  Use    5319  95 

PRIVATE  PATCH  lit  in  stock 


FLUKE  77  Multimeter 


Aline  o 
Power  Supplies 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


A 


V  c 


SANTEC 
ST-222/UP 

ST-20T 
Yaesu  FTR-2410,  Wilson         st-44?/ljp 
ICOM  IC-RP  3010  (440  MHz)  HT.; 
ICOM  IC-RP  1210  ft+2  GHz) 


Nye  MBV-A    3  Kilowatt  Tuner 


n*0 


Iff-  •  _ 


Soldering 
Station, 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


48  Watts,      $68 

JBC  soldering  line  in  stock. 

MICROLOG-AIR  I.  Air  Disk, 
SWL,  Morse  Coach 
KANTRONICS 
UTU,  Interface  II,  UTUOCT, 
Challenger,  Packet  Comm 

EIMAC 

3-SOOZ  ' 

572BT  6JS6C 
12BY7A& 
4-400A 

BIRO 

attmeters  & 
Elements 
In  Stock 


Computer    Interfaces 
stocked:     MFJ-1224 
AEACP-1,  PK80,  DR.DX 
CP -100,  PK  64,  Dr.  QSO, 

Morse  University 


MFJ  Models 

422.  313,  989.  &  941 D 


ALPHA  AMPLIFIERS 


Complete  Butternut  Antenna 
inventory  In  Stock1 


WGITAL  FREQUENCY  COUNTERS 
Trionyn-  Pro-Corn  £Ag4n*tfir>g 

MDd#1  TR-1QO0      0-TGHl  12O0HH 


MURCH 

Model 
2000  A, 
A-LS,  B 
in  stock 


SANQEAN  Portable  Shortwave  Radios 


0-flOQ  WHJ 


0-1.3  GHz 


1290HH 


?  aoa 


HEJL 
1  EQUIPMENT 

IN  STOCK 


Long  range  Wireless 
Telephone  for  eioort  in  stock 


BENCHER  PADDLES, 

BALUN&  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Saxton  Wire  &  Cable 


Tfi-Ex  Towers 


P 


HyGain  Towers 
&  Antennas,  and 
Raters  will  be  ^jw 
shipped  direct  lofVj 
you  FREE  of  .  J^fi 
shipping  cosl         ^^ 


NewTENTEC 
2591 HT,  Corsair  II r  Argosy  II,  Century  22,  2510 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP..  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


New  York  City's 


LARGEST  STOCKING  HAM  DEAifcR 
COMPLETE  REPAIR  I.A0  ON  PRFMISES 


"Aqui  S*  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12*7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday-Friday  9  A.M.  to  6:30  P.M.       Ttuifsday  to  6  P.M. 
Saturday  &  Sunday  TO  A.M.  to  5  P.M.  iftee  Parfcirtg)' 

AUTHORIZED  DISTS,  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/LEX*ttSprlng  St.  Station1' 
Subways;    BMT  "Princ©  St.  Station" 

IND*"F*'TraiivBwy.  Station" 

Bus:  Broadway  #6  to  Spring  SL 

Path— Sth  St  JBtft  Ave.  Station 


Commercial  Equipment 
Slocked:  ICOM,  MAXON. 
Midland,  Standard,  Wil- 
son, Yaesu  We  serve 
municipalities,  busi- 
nesses. Civil  Defense, 
etc.  Portables,  mobiles, 
bases,  repeaters. . . 


We  Stock;  AEA,  ARRL.  Alpha,  Arneco,  Anienna  Specialists,  Astatic, 
Astron,  B  &  Kt  B  &  W,  Bash,  Bencher,  Bird,  Butternut,  COE,  CEST  Collins, 
Communications  Spec.  Connectors,  Covercratt,  Cu  she  rait, 
Daiwat  Dentron,  Digimax,  Drake,  ETO  (Alpha),  Eimac,  Encomm,  Heih 
Sound.  Henry,  Hustler  (Newtronics).  Hy  Gain,  loom,  KLMT  Kantronics, 
Larsen,  MCM  ^Daiwa).  MFJ,  J.W.  Miller,  Mini  Products,  Mirage, 
Newtronics,  Nye  Viking,  Palomar.  HF  Products,  Radio  Amateur  Galtbook, 
Robot,  Rockwell  Collins.  Sa*ton,  Shure,  Telex,  Tempo,  Ten-Tec, 
Tokyo  Hi  Power,  Trionyx  TUBES.  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios.  Vocom,  VibropJex,  CurtiSp  Tri-Ejif  Wacom  Ouplexers, 
Repeaters,  Phelps  Dodge,   Fanon  Intercoms,   Scanners,  Crystals  ,  Radio 

Publications. 


Experienced 

HELP  WANTED 

Young  or  Old 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUIRIES  INVITED.  PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 

COMMERCIAL  RADIOS  mtocked  A  »*rvlc*d  on  pramlses. 

ALL 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Orders  Shipped  Immediately,  TELEX  12-7  670       --41     FINAL 


Patricia  Winter  N6BIS 

PO  Box  537 

Menio  Park  CA  94026 


The  Care  and  Feeding  of  a  Curved 
Linear  Array  Antenna  System 

For  low  cost,  very  low  maintenance, 

yet  acceptable  performance,  try  this  antenna  system 

for  use  in  high-frequency  amateur  radio  operations. 


T1  his  article  documents  the  performance 
characteristics  of  a  39-element  curved 
linear  array  (CLA)  antenna.  The  system  is 
fully  tunable  for  all  amateur  bands,  costs  less 
than  many  other  antennas  (in  fact,  many  hams 
already  have  one,  if  they  only  realized  it),  and 
presents  several  unique  advantages,  which 
we  shah  discuss  later. 

Design  Considerations 

The  primary  motive  in  designing  this  an* 
tenna  system  was  aesthetic  acceptability.  Not 
necessarily  mine.  I  hasten  10  add.  To  put  it 
more  clearly,  1  wanted  to  be  able  to  do  ama- 
teur radio  without  getting  thrown  out  of  the 
mobile  home  park  Tm  currently  living  in. 

One  highly  desirable  solution  had,  unfortu- 
nately, been  eliminated  by  the  removal  of  a 
large  pine  tree  a  couple  of  years  before.  Said 
conifer  would  have  provided  excellent  cam- 
ouflage  for  a  multiband  vertical. 

An  indoor  long  wire  was  tried  briefly,  but 
had  a  disturbing  tendency  of  creating  large 
amounts  of  rf  inside  a  metal  box  (the  mobile 
home).  This  solution  was,  therefore,  quickly 
discarded. 

Being  newly  upgraded  and  eager  to  get  on 
the  low  bands  after  five  years  on  VHF,  I  was 
desperate  for  an  answer.  Considerable  dis- 
cussion ensued  among  my  ham  friends  about 
the  project,  much  of  it  speculative  at  best. 
Given  that  1  had  a  massive  amount  of  alu- 


Phow  A  The  Curved  Linear  Array  antenna, 
shown  installed  at  the  QTH  ofN6BIS. 

30     73  for  Radio  Amateurs  *  April,  1986 


minum  at  my  immediate  disposal,  several 
friends  suggested  that  1  load  up  the  mobile 
home  itself.  1  quickly  realized,  though,  that 
none  of  them  had  offered  to  be  inside  the 
house  when  this  was  attempted. 


"...a  rabbit  living  in  a 

metal  cage  on  the  porch 

showed  no  ill  effects 

from  my  DXing." 


Finally,  1  threw  the  problem  over  to  Bob 
Tarone  WA6ZBX,  who  was  willing  to  find 
the  right  solution  for  the  situation.  Hence  his 
creation  of  the  CLA,  or  "awnternia," 

Specifications 

The  system  we  finally  implemented  is,  es- 
sentially, a  fat  longwire.  It  consists  of  a  9  by 
40-foot  sheet  of  corrugated  aluminum — in  the 
common  vernacular,  a  porch  awning  (sec 
Photo  A). 

The  term  il39-element  curved  linear  ar- 
ray" is  a  straightforward  description  of  the 
antenna;  there  are  39  ridges  in  the  aluminum 
sheet,  each  of  them  is  curved  (arched),  and 
they  are  arrayed  linearly  with  respect  to  each 
other.  (There  are  also  five  smaller  pieces  of 
aluminum  holding  the  thing  up.  but  we  try  to 
ignore  them/) 

The  awntenna  is  fed  by  a  length  of  four- 
conductor  copper  wire  (courtesy  of  Pacific 
Telephone)  from  an  MFJ  901  tuner  and  a 
Heath  104A  HF  transceiver.  (See  Photo  B.) 
Maximum  PE*P  output  from  the  Heath  is  100 
Watts;  I  have  no  particular  desire  to  feed 
more  rf  than  that  into  the  awning . 

The  height  above  average  terrain  (HAAT) 
is  about  9-1/2  feet.  It  is  slightly  higher  on 
the  side  nearest  the  house,  slightly  lower 
away  from  it,  creating  a  slope  of  approxi- 


mately 5  degrees.  The  lengthwise  dimension 
of  the  system  is  oriented  almost  precisely 
east -we  st. 

The  antenna  is  not  in  electrical  contact  with 
the  house,  so  far  as  we  can  tell,  A  few  short 
screws  attach  it  to  the  wood  paneling  on  the 
side  of  the  house;  evidently,  they  do  not  go 
through  to  metal.  Two  L-brackets  which  had 
secured  the  awning  to  the  rain  gutter  were 
removed  during  original  implementation  of 
the  system. 

The  five  uprights  are  not  electrically  isolat- 
ed from  the  antenna*  but  are  insulated  (via 
mylar  booties  and  plastic  bolts)  from  the  ce- 
ment into  which  they  are  bolted. 

The  awning  also  does  not  come  in  contact 
with  the  porch  below  it,  This  was  proven 
conclusively  in  early  tests,  when  a  rabbit  liv- 


Photo  8.  Bob  Tarone  WA6ZBX  hooks  up  the 
feed  fine  far  the  awntenna. 


ing  in  a  metal  cage  on  the  porch  showed  no  ill 
effects  from  my  DXing. 

The  antenna  is  grounded  with  a  short  length 
of  four-conductor  wire  (again  courtesy  of 
Pacific  Telephone)  to  a  three-foot  ground 
rod  driven  into  adobe  earth.  A  65-foot  dual 
counterpoise  (full-wave  at  20  meters)  was 
tried  briefly,  but  discontinued  when  I  dis- 
covered that  keying  up  on  15  meters  triggered 
the  fluorescent  lights  in  my  slide- vie  wing 
table. 

Total  costs  for  the  system  were  approxi- 
mately $3(for  the  ground  rod),  I  already  had 
the  antenna  tuner  and  the  iced  I  inc.  Of  course, 
1  also  already  had  the  awning ,  saving  me 
some  $400  to  $500  right  there. 

Performance 

The  CLA  antenna  has  been  successful- 
ly used  on  all  standard  amateur  bands  from 
10  to  80  meters,  and  tunes  quickly  to  1 : 1 
(or  nearly  so)  on  all  of  them.  It  does  show  a 
certain  sensitivity  on  some  bands,  but  on 
others  it  is  nearly  flat  across  the  entire 
spectrum, 

Due  to  this  impressive  performance,  1  only 
need  one  antenna,  and  therefore  never  have  to 
worry  aboul  whether  the  correct  antenna  is  in 
the  circuit.  I  have  been  known  to  nab  DX 
stations  while  friends  were  still  switching 
antennas. 

The  predicted  and  measured  radiation  pat- 
terns for  the  system  are  shown  in  Fig.  la  and 
lb.  The  pattern  turned  out  to  be  a  sort  of 
casual  cardioid,  with  a  definite  dip  towards 
the  north-northwest.  This  dip  is  probably 
caused  by  the  signal  going  directiy  through 
the  mobile  home,  although  we're  not  certain. 

As  mentioned,  the  system  points  almost 
precisely  east-west,  but  radiation  measure- 
ments show  no  particular  preference  in  these 
directions  (or,  for  that  matter,  in  any  others). 
However,  as  of  this  writing,  1  have  used  it  at 
100W  to  work  all  50  states  and  nearly  as 
many  countries.  Signal  reports  tend  to  be 
only  fair  (typically  5/5-5/7) t  but,  after  all, 
DXCC  certificates  don't  come  with  special 
endorsements  for  being  20  over  9, 

Unfortunately,  the  system  does  lack 
portability .  Orienting  it  to  a  certain  direction 
would  involve  rotating  the  entire  house, 
which  would  subsequently  result  in  major 
problems— especially  with  the  neighbors.  On 
the  other  hand,  I  never  have  to  worry  about 
which  way  my  antenna  is  pointed,  since  T 
have  no  choice  in  the  matter.  I  can  concen- 
trate on  calling  while  others  are  still  fussing 
over  great -circle  maps. 

Polarization,  direction  of  current,  and 
phase  relationships  in  different  parts  of  the 
system  have  not  been  measured.  Neither,  un- 
fortunately, has  gain,  since  I  have  been  un- 
able to  move  the  antenna  to  a  proper  testing 
facility  for  precise  analysis.  However  our 
guesstimates  put  the  gain  somewhere  be- 
tween —3  andOdB 

Additional  Benefits 

The  CLA  antenna  requires  no  mainte- 
nance, aside  from  occasionally  sweeping  the 
leaves  out  of  it.  In  fact,  no  adjustments  are 
possible ,  a  boon  to  those  of  us  who  like  to  just 


?«ft 


zto  - 


»» 


0     II 


19*        ibo 


Fig.  la.  The  predicted  radiation  pattern  for 
the  CLA. 


hook  up  the  equipment  and  go— although  ad- 
mittedly frustrating  to  those  who  feel  obliged 
io  tinker  with  their  amateur  radio  gear. 

Since  there  are  no  moving  parts,  there *s 
really  nothing  that  can  fail,  1  never  have  to 
worry  about  my  rotor  dying  with  the  antenna 
pointed  south  just  as  JY1  comes  on  the  air. 
(Of  course,  1  probably  won't  even  hear  him 
anyway,  so  I  won't  suffer  by  knowing  what 
Tm  missing,} 

The  system  has  the  additional  advantage  of 
providing  shade  on  hot  days— a  benefit  that 
hams  with  much  more  expensive  (and  sup- 
posedly better)  multi-element  beams  certain- 
ly cannot  claim. 

Backup  system 

In  case  my  primary  antenna  should  ever  fail 
{i.e.,  fall  down),  a  backup  system  is  kept 
nearby  (see  Photo  C),  This  system  is  a  verted 
vee,  a  variation  on  the  more  common  invert- 
ed vee.  Informally,  this  type  of  antenna  is 
known  as  "rabbit  ears." 

One  problem  with  the  verted  vee  is  the 
exceedingly  high  capacitance  between  the  el- 
ements; it's  evident  that  the  phrase  "dumb 
bunny**  was  not  created  haphazardly.  On  the 
other  hand,  the  high  density  dielectric  results 
in  a  high  amount  of  capacity  loading,  thus 
accounting  for  its  ability  to  resonate  even  on 
75  meters  despite  its  apparently  short  element 
lengths. 

Unfortunately,  the  verted  vee  system  is 
more  appropriate  for  mobile  operation.  It  is, 
in  fact,  overly  mobile,  and  keeping  it  connect- 
ed to  the  radio  presents  considerable  diffi- 
culties. Luckily,  I  have  never  had  to  use  it. 

Possible  Improvements 

Although  the  CLA  system  has  been  work- 
ing very  satisfactorily,  several  uninvited  sug- 
gestions have  been  made  for  improving  it. 

The  most  obvious  is  to  hook  together  all  the 
mobile  home  awnings  1  possibly  can,  to 
provide  an  effectively  larger  antenna.  With 
some  800  homes  in  this  park  alone,  and  three 
similar  parks  nearby,  the  prospects  are  truly 
awesome  (or  awfuL  as  the  case  may  be). 
Better  yet,  of  course,  would  be  a  system  that 
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Fig.  lb.  The  actual  radiation  pattern  for  the 
CLA, 


allowed  connection  of  different  houses  at  will 
to  create  the  optimum  pattern  for  reaching 
each  target  station. 

Currently,  the  antenna  is  corner- fed.  There 
has  been  some  speculation  on  whether  center 
feeding  would  favorably  affect  the  radiation 
pattern.  Since  there  is  very  little  literature  on 
feeding  awnings  (other  than  that  they  like  a 
little  roughage  occasionally),  any  expert 
comments  on  this  would  be  welcomed. 

Summary 

We  have  considered  the  design  and  per- 
formance characteristics  of  a  39-element 
curved  linear  array  (CLA)  antenna  system  for 
use  in  high-frequency  amateur  radio  opera- 
tions. We  have  found  that  this  system  offers 
low  cost,  very  low  maintenance,  and  yet  ac- 
ceptable performance. 

Exact  technical  specifications,  costs,  and 
installation  instructions  for  this  antenna  are 
not  available  from  the  author,  but  may  be 
obtained  from  Sears  Roebuck  and  similar 
vendors. 

My  gratitude  in  preparing  this  article  goes 
to  Bob  Tarone,  WA6ZBX,  for  the  antenna 
concept  and  construction;  to  Kit  BLankc, 
WA6PWW,  and  Glenn  Thomas,  WB6W,  for 
their  assistance  in  performing  the  radiation 
pattern  measurements;  to  Stephen  Green- 
berg,  for  coining  the  term  "curved  linear 
array; ' '  and  to  all  of  the  above  for  contribut- 
ing valuable  jargon  with  which  to  properly 
obfuscate  the  subject, ■ 


Photo  C.   The  verted  vee  ("rabbit  ears") 
backup  antenna  system  for  the  N6BIS  station. 
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Hmry  D,  Noomn  W6TYH 
1420  Sfmmrock  Lane 
LiacQln  CA  95648 


Stacked  Vee-Beam  Arrays 

If  15  meters  sounds  dead,  you  're  not  using  the  right  antenna! 


I  am  constantly  surprised  at  the  number 
of  retired  people  who  have  moved  to 
the  warmer  climates,  particularly  in  the 
Caribbean  area,  who  use  amateur  radio 
to  keep  in  touch  with  relatives  and 
friends  back  in  the  old  home  town.  Most 
of  these  people,  relative  newcomers  to 
ham  radio,  are  not  technically  sophisti- 
in  the  art  of  antenna  design,  are  lim- 
in  income,  and  depend  on  inefficient 
vertical  radiators  to  maintain  daily  com- 
munication. 

Many  of  these  hams  have  sufficient  space 
in  which  to  install  a  low-cost  wire  anten- 
na that  will  give  greatly  improved  perform- 
ance on  both  transmitting  and  receiving.  The 
vee  beam  for  15  meters,  believe  it  or  not, 
does  not  require  a  site  in  the  Sahara  Desert  to 
be  effective.  Besides,  a  vee  system  that  will 
double  or  quadruple  your  effective  radiated 
power  can  be  buUt  for  less  than  the  price  of  a 
dinner  for  two  in  a  good  restaurant.  Interest- 
ed? Read  on. 

Bmfc  Vee  Beam  Array 

The  vee  beam  antenna,  originally  called  the 
RCA  Mode!  D  array,  is  one  of  the  oldest 
directional  antenna  systems  still  m  use  on  the 
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shortwave  bands.  It  was  designed  originally 
for  commercial  overseas  radiotelephone  ser- 
vice long  before  the  advent  of  the  yagi  and 
other  compact  arrays.  While  a  vee  beam  for 
40  or  20  meters  requires  a  large  area  to  obtain 
a  high  degree  of  gain  and  directivity  ( a  similar 
array  for  15  or  10  meters  isn't  excessively 
large,  For  the  higher  frequency  bands,  a  vee 
will  provide  worthwhile  gain  and  directivi- 
ty even  when  the  legs  are  as  short  as  two 
wavelengths,  and  you  can  still  get  some  gain 
when  the  legs  are  as  short  as  one  wavelength 
long.  The  main  disadvantage  of  the  short  vee, 
besides  having  less  gain,  is  that  it  can't  be 
used  with  good  results  on  more  than  one 
amateur  band. 

For  a  frequency  of  21.3  MHz,  the  length 
of  a  one-wavelength  leg  is  45  feet.  4  inch- 
es, Two  wires  in  the  vee  arrangement  will 
produce  a  bidirectional  gain  of  about  2. 1  dB 
over  that  of  a  horizontal  half-wave  dipole 
operated  under  the  same  power  and  height 
conditions.  In  this  case,  the  apex  angle  should 
be  90°  for  best  results.  For  legs  two  wave- 
lengths long,  the  gain  rises  to  about  5.5  dB, 
and  the  apex  angle  is  reduced  to  70° ,  For  legs 
three  wavelengths  long  or  longer,  refer  to 
Table  1 . 


WAVELENGTHS 

LEG  LENGTH 
(FEET) 

APEX    4N&LE 
(DEGREES) 

DrMENSIQN  0 
(FEET) 

l 

45.01 

90 

63  7 

t 

91.24 

70 

104.67 

3 

(ST. +4 

M 

133.26 

4 

163  63 

50 

155  21 

S 

229  S3 

45 

175.90 

6 

276.03 

40 

►  88.8* 

7 

32Z  23 

36 

209.67 

S 

368  42 

35 

221. 643 

9 

414   61 

34 

242.44 

IQ 

46D  B< 

32 

254.033 

In  the  absence  of  tabulated  data,  the  apex 
angle  can  be  made  equal  to  twice  the  lobe 
angle  of  a  single  wire  of  the  same  length.  To 
roughly  determine  the  gain  of  the  vee  beam, 
compared  with  a  longwire  of  the  same  num- 
ber of  wavelengths,  add  6  dB  to  the  gain  of  a 
single  leg  operated  alone  when  the  leg  length 
exceeds  two  wavelengths.  Thus,  a  longwire 
antenna  Five  wavelengths  long  will  have  a 
gain  of  about  4  dB  in  each  of  its  major  lobes. 
If  two  such  long  wires  are  used  in  the  vee 
configuration*  you  add  another  6  dB  and  the 
bidirectional  gain  rises  to  10  dB,  A  gain  of  10 
dB  represents  an  effective  transmitter  power 
increase  of  10  times.  Thus,  the  100  Watts  rf 
output  power  from  your  Japanese  transceiver 
is  effectively  raised  to  1000  Watts,  The  esti- 
mated vee  antenna  power  gains  listed  in  Table 
2  are  conservative. 

"Steerable"  Vee  Beam  Design 

The  greatest  advantage  of  the  yagi  antenna 
over  a  large  wire  array,  such  as  the  rhombic, 
cunain,  or  vee  beam,  is,  of  course,  its  com- 
pactness and  the  fact  that  it  can  be  rotated 
over  360° .  The  fixed  array  is  most  useful  for 
working  into  a  given  area,  such  as  Europe  or 
Australia,  and  is  ideal  for  the  retired  or  dis- 
abled ham  who  works  the  same  station  day 
after  day .  The  two  lobes  of  a  vee  beam  having 
legs  several  wavelengths  long  are  compara- 
tively narrow,  and  the  line  of  the  apex  bisec- 
tor must  be  oriented  accurately  with  respect 
to  the  distant  station. 


Antenna  Lengths 

Power  Gain 

(Wavelengths) 

(dB) 

1 

2.10 

2 

5,50 

3 

7.00 

4 

8,00 

5 

8.75 

6 

0.50 

7 

10,25 

8 

10.75 

9 

11.25 

10 

11.70 

11 

12.00 

12 

12.25 

Table  1.  Important  dimensions  of  vee  beam  antennas. 
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Table  2.  Estimated  power  gain  of  vee  anten 
nas  with  leg  lengths  of]  to  12. 


The  array  Til  describe  here  is  designed  so 
that  the  direction  of  the  apex  bisector  may  be 
shifted  in  azimuth  by  about  15*  to  20°,  This 
arrangement  allows  the  center  of  the  lobe 
(apex  bisector)  to  be  laid  "dead  on"  the  dis- 
tant location.  The  rope  and  pulley  arrange- 
ment also  allows  the  apex  angle  to  be  adjusted 
accurately  with  a  field-strength  indicator  to 
obtain  optimum  gain. 

My  W6TYH  vee  beam  is  suspended  from 
three  large  oak  trees  that  nature  was  kind 
enough  to  grow  as  the  comers  of  an  equilater- 
al triangle  about  120  feet  on  a  side.  It  was 
decided  to  make  each  leg  of  the  vee  two 
wavelengths  long.  Referring  to  Table  1 ,  a  leg 
two  wavelengths  long  is  91  feel,  4  inches*  and 
the  apex  angle  for  a  vee  with  two  wavelength 
legs  is  70° .  The  bidirectional  gain  is  about 
5.5  dB,  about  the  same  as  that  of  a  two-ele- 
ment yagi  on  a  high  tower. 

To  determine  distance  D  between  the  ends 
of  the  two  legs  at  the  base  of  the  vee  (open 


Date 

Minutes  (-)  or {-) 

January 

6 

(+)6 

16 

(+)10 

February 

6 

(+)14 

16 

(+)14 

March 

• 

6 

(+)12 

16 

(+)9 

April 

6 

(+)3 

16 

(0) 

May 

6 

<-)3 

16 

<-M 

June 

6 

<-)2 

16 

(0) 

July 

6 

(+)* 

16 

(+)6 

August 

6 

(+)6 

16 

(+)4 

September 

6 

(-)1 

16 

(-)5 

October 

6 

{-J  12 

16 

{-)14 

November 

6 

(-)  16 

16 

<-)15 

December 

6 

(-)» 

16 

<-)5 

Notes:  Step  1— Make  longitudinal  time  correc- 
tion first  (see  text):  Step  2 — From  selected 
date,  determine  number  of  minutes  seasonal 
time  correction  required  (see  text);  Step  3— 
Add  or  subtract  seasonal  time  correction  {min- 
utes in  right-hand  column)  to  or  from  longitudi- 
nal time  correction;  Step  4 — Add  total  to  rOeaJ 
legal  or  official  time  (EST,  CS1\  MST,  or  PST), 

Table  3.  Seasonal  time-correction  chart. 


end),  the  ratio  of  0.5D  to  the  leg  length,  Lf 
equals  the  sine  of  the  tilt  angle,  T,  As  shown 
in  Table  1 ,  the  tilt  angle  is  equal  to  one  half 
the  apex  angle.  Thus,  for  a  vee  array  with  a 
leg  length  of  two  wavelengths,  the  tilt  angle 
will  be  70°/2  or  35°.  Proceed  as  follows: 
sinT  =  0.5  D/L 
sin  35°  =0.574  =  0.5D/91  J 
Therefore,  0.5D   =  0.574  x  91.3   « 
52.4062  =  0.5D,  then  D  =  52.4062  x2  = 
104.81  feel  or  104  feet,  9  inches. 
The  dimension  D  for  vee  arrays  with 
longer  leg  lengths  is  calculated  in  the  same 
manner.  This  data  is  included  in  Table  2 . 

To  orient  your  vee  beam  accurately  so  that 
the  apex  bisector  points  to  the  distant  spot  on 
the  globe,  you  should  lay  out  a  true  north/ 
south  reference  line  through  the  center  of 
your  antenna  site.  Later,  in  the  section  cover- 
ing the  adjustments  of  the  array,  I'll  tell  you 
how  to  lay  out  the  reference  line  and  use  it  to 
orient  die  antenna. 

When  I  was  setting  up  the  W6TYH  anten- 
na. I  discovered  that  the  apex  end  of  the 
proposed  vee  beam  and  one  tree  were  on  a 
line  precisely  east  and  west.  To  project  the 
apex  bisector  line  (lobe  center)  directly  on 
Europe  and  Australia,  the  apex  bisector 
should  be  oriented  about  15°  north  of  east  and 
south  of  west,  respectively.  To  do  this,  I 
decided  to  support  the  open  end  of  the  vee 
from  a  1 /4-inch  nylon  rope  stretched  between 
the  two  farthest  (base)  trees. 

Currently,  my  array  is  oriented  direct- 
ly on  Sydney,  Australia,  and  is  pulled  up 
to  a  height  of  about  23  feet  above  the 
ground.  I  work  into  both  Europe  and  the 
South  Pacific  with  excellent  signal  strength 
reports.  Later.  I  hope  to  add  another  vee 
section  in  a  stacked  configuration  for  still 
greater  gain. 

Very  High-Gain  Vee-Beam  Design 

The  gain  of  a  vee  beam  antenna  system  may 
be  increased  by  any  one  or  all  of  the  follow- 
ing: 

(1)  By  making  each  leg  longer  in  wave- 
lengths; 

(2)  by  stacking  two  arrays,  one  above  the 
other;  and 


Materials 

250  fe€t  No.  14  plastic-covered 
electrical  wire,  copper,  at  .05 
per  foot 
Two  6"  insulators;  1.00  each 
300  feet  Vk '  nylon  rope;  .80  per  foot 
Three  pulleys  for  V*  "  rope;  ,90  each 
3  feet,  Vk "  copper  tubing  for  L1 : 

,40  per  foot 
C 1  from  junk  box  (old  BC  radio  tuning 
capacitor  will  be  suitable) 
Miscellaneous 


Cost 


$12.50 
$200 

$24  00 
$2.70 

$1.20 


$1  00 


$43.40 
The  above  cost  is  an  estimate  if  everything  is 
purchased.  The  W6TYH  array  actually  cost 
less  than  $25  since  some  of  the  material  was 
on  hand. 

Table  4, 


(3)  by  placing  another  identical  vee  array  in 
front  of  or  behind  the  one  and  driving  one 
array  90°  out  of  phase  with  the  other* 

In  the  last  case,  the  radiated  pattern  will  be 
unidirectional  and  the  gain  will  increase  by  3 
dB.  The  following  comments  apply  particu- 
larly to  methods  2  and  3. 

First,  concerning  the  stacked  vees,  the  top 
vee  must  be  at  least  one  wavelength  above 
ground  (about  45  feet  for  21.3  MHz),  with 
the  second  vee  placed  direcdy  under  it,  The 
spacing  between  the  top  and  bottom  vees  is 
one  half  wavelength  (free  space),  with  the 
lower  vee  at  least  23  feet  above  the  ground  for 
2 1 .3  MHe.  The  apexes  of  the  two  vees  are 
connected  to  the  two  ends  of  a  half-wave- 
length open-wire  line  made  from  two  No.  14 
copper  wire  conductors  spaced  about  4  inches 
on  centers.  The  right  leg  end  of  the  upper  vee 
conductor  must  connect  to  the  same  open- 
wire  conductor  that  is  connected  to  the  right 
leg  end  of  the  lower  vee  conductor.  In  other 
words ,  the  upper  and  lower  vees  are  operated 
in  phase  with  each  other. 
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ALL  trap  ANfENNAS  are  Ready  to  use    Factory  assembled 

■Commercial  Quality  Handle  full  powui  Comes  complete 
with  Deluxe  Traps,  Deluxe  center  connector,  14  ga  Stranded 

CopperWeid  art  wire  and  End  insulators  Automatic  Band 
Switching  ■  Tuner  usually  never  required  ■  For  all  Transmit- 
ters., Receivers  &  Transceivers  Foi  all  class  arnaieurs  ■  One 
leedJJne  works  all  bands  Instructions  included  ■  10  day 
money  back  guarantee1 

SINGLE  BAND  DIPOLES  (Kit  form): 
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includes  assembly  instructions.  Oeiuie  center  connector,  u 
ga  Stranded  CopperWeW  Antenna  wire  and  End  insulators 

COAX  CABLE:  (includes  PL  259  connector  on  eacn  endi 
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DELUXE  CENTER  CONNECTOR 


*  NO  RUST  tjrj\-.  rpiminrfh 

*  ND  Jutipci  Wire:  Ukwj 
ft  NO  Svdvnng 

*  Bull  <4i  UgMfMH  • 
in  50  3»  fecc 

*  WtfRFu* 


DELUXE  ANTENNA  TRAPS:  completely  sealed  & 
weatherproof  Solid  brass  terminals    Handles  Full 
Power  -  NO  lumpers    NO  Soldering 

instructions  included 
For  4  band  DiooIe  Am 
40/20715/10  S36.0fl/pr. 
For  b*band  Dipole  Ant. 
80/40/20/15/10 
J38.fl0/pr 

ORDER  DIRECT  FROM  FACTORY.   All  orders  stopped  US 
Postpaid  VfSA/MC  -  give  card  #  Exp  dale.  Signal u re 
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DRILL  1/7  *  DRAIN 
HOLES  IN  BO T TOM 


LI  =  4  1/2  TURNS   1/4  in    COPPER  TUBING 
2  1/2  m   DIAMETER  SPACED  TO 
I  rw&TH  OF  4  INCHES 

TU-r*£  CI  FOR  MINIMUM  REFLECTED 

POWER   AT  TEST   POINT  "A" 
[SHOULD  BE  ZEROV 


TO 

TREE 
LIMB 


« 


INCH 
INSULATOR 

12  HCg-oi 


NOTE 


BlSCCTOfl  LfNE 
(LQflE  CENTER) 
MOVABLE 


SPREADERS 
MAKE  FROM 
1/2  m  PVC  TUBING 


PAILS  IP AftTLT  TILLED 
W+TH  OftAVEL- 

TREE  MOVEMENT 
DURING  WINOSTORM 
CAUSES  PAIL  TO  RIDE 
DP  AND  DOWN  PREVENT 
ING  DAMAGE  TO  ARRAY 


TAPS  ADJUSTED  ABOUT  H/4 
TURNS  EACH  SIDE  OF  LI  CENTER 
POINT 


TEST  POINT  \\ 


42  OHM   LINE    [RG-ZT3/U1 
TO  TRANSMITTER 
f  ANY  LENGTHS 


Fig.  /.  W6TYH  vee  beam  for  15  meters. 


The  interconnecting  open- wire  line  is  re- 
fcrrcd  to  as  a  phasing  line.  To  ensure  that  the 
two  sections  of  the  array,  upper  and  lower, 
are  driven  in  phase  and  receive  equal -ampli- 
tude rf  currents,  the  feedpoint  for  the  system 
should  be  located  at  the  center  of  the  open* 
wire  phasing  line,  positioned  a  quarter  wave- 
length away  from  the  apex  feedpoint  of  each 
vee  section. 

To  the  center  feedpoint  of  the  phasing  line, 
connect  another  identical  open-wire  line  but 
only  one  quarter-wavelength  long.  This  quar- 
ter-wavelength line  plus  the  quarter  wave- 
length of  line  from  the  apex  feedpoint  of  each 
vee  section  down  to  the  phasing  line  feedpoint 
will  be  equal  to  a  distance  of  one  half  a  wave- 
length and  will  cause  the  open  end  of  the 
second  quarter- wavelength  line  to  appear  as  a 
high-impedence  point.  To  feed  a  high- imped- 
ance point  on  a  line*  you  need  a  parallel-reso- 
nant tuned  circuit  Such  a  circuit  is  useful  for 
resonating  the  system  and  for  matching  the 
feedpoint  to  a  52-Ohm  coaxial  cable  trans- 
mission Line  back  to  the  transmitter. 

Vee  Beam  Adjustments 

The  vee  array,  singly,  stacked,  or  excited 
in  quadrature,  is  virtually  foolproof*  If  you 
follow  the  dimensions  and  instructions  given 
here  the  array  won't  fail  to  perform  with  good 
results.  For  maximum  performance,  all  di- 
mensions and  adjustments  should  be  made  as 
accurately  as  possible. 

The  exact  leg  lengths  are  not  extremely 
critical  for  a  given  frequency:  the  exact 
lengths  specified  here  have  been  pruned 
to  allow  you  to  use  the  array  over  a  bandwidth 
of  about  200  kHz  without  having  to  retune 
the  coupling  circuit  at  the  antenna  or  change 
the  loading  at  the  transmitter.  The  longer  the 
leg  lengths,  the  less  critical  the  adjust- 
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ments  with  respect  to  a  change  in  frequency. 
Once  the  array  has  been  installed,  connect 

the  two  output  terminals  of  the  4:1  unpedence 
ratio  toroidal  balun  transformer  at  points 
about  one  or  two  turns  each  side  of  the  L 1 


BOTH  SECTIONS  AflOOT  4&rt 
ABOVE  GROUND  FOR  BEST  RE 
SULTS,  ALTHOUGH  RESULTS 
ARE  GOOD  AT 
HIGH 


center  point.  Connect  an  swr  (reflected  pow- 
er! meter  in  series  with  the  52-Ohm  line  and 
the  coaxial  input  terminal  of  the  balun  (Test 
Point  A  in  Fig.  4).  Set  the  meter  selector 
switch  on  F  (forward),  and  turn  the  indicator 
sensitivity  control  ail  the  way  off.  From  the 
transmitter,  apply  an  unmodulated  carrier 
signal  of  about  5  Watts  or  less,  and  of  the 
correct  frequency,  to  the  52-Ohm  line,  Ad- 
just the  swt  meter  sensitivity  control  until  the 
indicator  pointer  reads  exactly  full-scale  for- 
ward. Now,  throw  the  meter  selector  switch 
to  indicate  reflected  power  (R),  Quickly  ro- 
tate CI  for  the  lowest  meter  indication 
("nuir  or  "dip").  If  you  can't  bring  the 
indicator  pointer  to  zero,  move  the  balun  tap 
connections  away  from  or  closer  to  the  center 
of  LI, 

When  the  tap  connections  are  correct  and 
the  indicator  pointer  reads  zero  by  adjustment 
of  CI,  the  52-Ohm  line  will  be  "matched" 
through  the  balun  to  the  208 -Ohm  balanced 
feedpoints  on  LI.  At  the  transmitter,  the  line 
should  "match* '  the  transmitter  50-Ohm  out- 
put impede  nee  without  having  to  use  an  an- 
tenna *  'tuner . ' '  The  transmitter  output  circuit 
should  load  normally  to  the  rated  output  pow- 
er level. 

Field  Strength  Adjustments 

To  adjust  the  array  for  maximum  gain 
(field  strength),  I  used  a  portable,  battery-op- 
erated solid-state  short-wave  receiver.  The 
General  Electric  Model  7-2990 A  or  equiva- 
lent is  ideal  for  this  purpose.  The  GE  receiver 
is  equipped  with  a  digital -readout  frequency 


«V" 


ci.cz  ■  ioofif 

U.LZ-  4  Xt%  TURNS  \M  m  COPPER  TUBING 
2  1/2  in  DIAMETER  SPACED  TO 

LENGTH  OF  A    INCHES 

Notes:  (1)S=0.25.  L1-L2= open  wire  line,  #14  copper  spaced,  4fh.  L1  must  be  exactly  same  length 
as  L2„  (2)  L3-L4  =  RG-S13/U  or  RG-8/U  coaxial  lines.  May  be  any  length  but  must  be  exactly  the 
same  length.  (3)  L5  =  RG-213/LPorRG-8/LL  L=162,36/f  where  f= frequency  and  L  =  f86t.  For  21 .3 
MHz,  length  of  RG-8/U  or  RG-213/U=7  feet,  7Vz  inches.  (4)  Unidirectional  pattern  may  be 
switched  in  either  of  two  directions  along  apex  bisector  line,  Gain  overdipole  approximately  8-9 
dB.  (5)  Adjust  taps  on  L1  and  12  for  zero  reflected  power  at  test  point  A.  Adjust  each  section 
individually  as  per  text  and  then  recheck  entire  system  in  operation.  Trim  minor  adjustments  of 
C1  and  C2  as  required. 

Fig,  2,  Endfire  vee  beam  for  15  meters. 
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ASTRON  POWER  SUPPLIES 

•  HEAVY  DUTY  »  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Ptmer  Supply 
from  ©ccessTv«  current  &  continuous  shorted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line 
input  Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U+S  A 


PERFORMANCE  SPECIFICATIONS 

•INPUT  VOLTAGE:  105 -125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VOC  ±  0  05  wits 
(Internally  Adjustable:  11-15  VDC) 

•  RfPPLE:  Less  than  5mv  peak  to  peak  (full  load 
&  low  line) 


MODEL  RS-50A 
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MODEL  RM- 35 A 


RS-A  SERIES 


MODEL  AS-50M 


MODEL  VS-50M 


19"  X   5'«  RACK  MOUMT  POWER  SUPPLIES 


RM-3SA 


Dwty  (AMPS) 
25 


RM-50A  37 

SEPARATE  VOLT  &  AMP  METERS 

RM-35M  25 

RM-50M  37 


ICS' 

(AMPS) 

35 
50 

35 
50 


Size  (IN) 
HXWXD 

5Va  ■  19-  12'/a 

5%  x  19  x  12V? 
5Vi  x  19  X  12Vfe 


Shipping 

Wt    [lbs . 3 

38 
50 

38 

50 


MODEL  RS-7A 


MODEL 

RS-4A 
RS-  7A 
RS-7B 
RS  10A 

RS-12A 
RS-20A 
RS-35A 
RS-SOA 


Continuous 

ICS" 

SIM  (IN) 

Shipping 

Duty  (Amps) 

(Amps) 

HxWXD 

Wt  (lbs) 

a 

4 

3V*  x  6V*  x  9 

5 

5 

7 

3V<  x  61/*  x  9 

9 

5 

7 

4>  7V7  -  10** 

10 

7,5 

10 

4  X  Vh  X  10M 

11 

9 

12 

4Vi  x  8  X  9 

13 

16 

20 

5x9x10/3 

18 

25 

35 
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27 

37 

50 

6  x  13V-  x  11 

46 
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SwilchaDfe  vol!  and  Amp  meter 


MODEL  RS  35M 


MODEL 

RS-12M 
RS-20M 

RS-35M 
RS-50M 


Continuous 
Duty  (Amps) 

9 

16 

25 
37 


ICS* 
(Amps) 

12 
20 
35 
50 


Size  (IN) 
KxWxD 

AVi  x  8  x  9 

5x9x10/? 

5x11  x  11 

6x  13  V*  x  11 


Shipping 
Wt  (lbs) 

13 
18 
27 
46 


VS-M  SERIES 


•  Separate  Volt  and  Amp  Meiers 

•  Output  Voltage  adjustable  from  2-15  volts 

•  Current  limit  adjustable  from  1,5  amps  to  full  Load 
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(Amps) 
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Shipping 
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•  Built  in  speaker 
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Fig,  J.  Slacked  vee  beam  array  far  15  meters. 


indicator,  accurate  to  about  1  kHz,  and  a 
signal-level  meter  (not  a  calibrated  S  meter). 
In  order  to  adjust  the  array  for  maximum  field 
power,  I  placed  the  little  receiver  about  a  mile 
away  from  and  directly  in  front  of  the  anten- 
na, and  varied  dimension  D  for  maximum 
signal-level  indication.  The  increase  in  the 
field  strength  was  barely  perceptible,  but  it 
was  satisfying  to  know  that  the  array  was  in 
optimum  adjustment. 

Vee  Beam  Unidirectional  Operation 

When  two  vee  arrays  are  arranged  one  be- 
hind the  other;  spaced  a  quarter  wavelength 
apart,  and  driven  90°  out  of  phase,  the  pattern 
will  be  unidirectional  with  maximum  radia- 
tion in  the  direction  of  the  arrav  with  the 
lagging  rf current.  The  directional  character- 
istics will  be  "end  fire/'  but  the  radiated  lobe 
pattern  will  be  much  sharper  than  the  pattern 
obtained  from  vertical-phased  arrays.  Al- 
though I  haven't  calculated  or  measured  the 
pattern  from  a  double-vee  phased  array,  the 
rear  of  the  pattern,  along  the  apex  bisector 
line,  should  be  highly  suppressed  with  the 
usual  eardioid  notch  resulting  in  a  high  front  - 
to-back  ratio.  The  phasing  control  circuit 
shown  can  be  used  to  reverse  the  direction  of 
maximum  radiation  by  180°,  The  unidirec- 
tional gain  of  the  phased  vee  system  will  be 
about  3  dB  greater  than  thai  of  a  single  bi- 
directional array.  The  directional  system  is 
controlled  remotely  by  means  of  relays  and 
miniature  toggle  switches. 

Terminated  Vee  Antennas 

To  make  a  vee  array  unidirectional,  each 
leg  may  be  terminated  at  its  far  end  with  a 
non-inductive  resistor  of  about  400  to  800 
Ohms.  The  terminated- vee  radiation  pattern 
in  practically  unidirectional  in  the  direction  of 
the  terminated  ends.  The  terminating  device 
should  be  capable  of  dissipating  one-third  of 
the  rated  transmitter  rf  power  output.  It  may 
be  made  up  by  connecting  a  number  of  2- Watt 
carbon  resistors  of  suitable  values  for  the 
termination. 

In  actual  practice,,  the  terminating  resistor 
values  are  adjusted  for  minimum  standing 
waves  on  the  transmission  line.  It's  usually 
necessary  to  try  different  values  and  repeat 
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the  procedure  at  different  frequencies 
throughout  the  amateur  band  in  order  to  ob- 
tain the  optimum  resistance  value.  An  insu- 
lated counterpoise  wire  may  be  connected 
across  the  open  end  of  the  vee  to  act  as  a 
ground  for  the  termination.  The  terminating 
resistor  is  connected  from  the  end  of  the 
vee  conductor  to  the  ground  wire.  Do  not 
connect  the  ground  wire  directly  to  the  vee 
leg  conductors. 

Orientation  of  Vee  Beam  Antenna 

Radio  waves  travel  from  one  point  on 
the  earth's  surface  to  another  by  way  of 
a  great  circle  route.  To  produce  the  great- 
est signal  strength  at  the  distant  receiv- 
ing point,  the  front  of  the  antenna  field  pat- 
tern must  be  aimed  in  the  great  circle  direc- 


KNIFE  SWITCH 
(PORCELAIN  BASE) 


lion  of  the  receiver.  The  first  step  in  the 
orientation  procedure  is  to  establish  a  true 
north/south  reference  line  through  the  anten- 
na site. 

There  are  several  methods  thai  can  be  used 
to  determine  the  direction  of  true  north,  If 
you  have  a  good  quality  magnetic  compass  it 
will  indicate  the  direction  of  the  north  mag- 
netic pole.  However,  since  the  magnetic 
poles  of  the  earth  "drift'  constantly,  the 
compass  indication  must  be  corrected  for  any 
given  time.  You  can  usually  obtain  the 
amount  of  connection  by  calling  your  city  or 
county  surveyor's  office  or  by  contacting  a 
civil  engineering  organization.  For  ages,  the 
North  Star  has  been  used  lo  determine  the 
position  of  the  north  geographic  pole.  Today, 
however*  due  to  air  pollution,  especially  near 
large  cities,  it  may  be  difficult  to  locate  the 
North  Star,  There  is  another  method— the  use 
of  the  sun  at  true  noon — that  is  very  accurate 
and  can  be  used  on  any  day  of  the  year  when 
the  sun  shines. 

At  exactly  noon  (sun  or  standard  time),  at 
any  place  on  earth,  the  sun  bears  due  south  in 
the  Northern  Hemisphere  and  due  north  in 
the  Southern  Hemisphere.  Therefore,  at  high 
noon  the  shadow  of  a  vertical  pole  or  sus- 
pended vertical  line  is  pointing  due  north  in 
the  Northern  Hemisphere  or  due  south  in  the 
Southern  Hemisphere- 

To  precisely  locate  true  north  or  true  south, 
you  must  use  a  very  accurate  timepiece, 
preferably  synchronized  with  time  signals 
from  WWV,  The  time  indicated  for  noon 
must  be  corrected  first  from  vour  antenna  site 
location  and  second  for  the  day  on  which  the 
siting  is  accomplished.  When  these  two  cor- 
rections  are  applied,  the  resultant  time  is 
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Fig.  4. 


exactly  solar  noon,  and  the  shadow  of  a  verti- 
cally suspended  line  will  be  in  the  exact  north 
and  south  position. 

To  correct  your  standard  time  for  your 
location,  consult  a  globe  or  an  atlas  to  deter- 
mine the  longitude  of  your  antenna  site.  An 
accuracy  of  about  15  minutes  of  longitude 
will  be  sufficient.  The  time  correction  to  be 
applied  is  equal  to  one  minute  of  time  for  each 
15  minutes  of  longitude,  or  4  minutes  of  time 
for  each  degree  of  longitude.  The  amount  of 
correction  will  be  determined  by  the  differ- 
ence in  longitude  between  your  antenna  site 
and  the  particular  meridian  of  longitude  on 
which  your  local  standard  time  is  based.  In 
the  U.S.,  local  EST  is  based  on  the  75th  (75°) 
meridian  of  longitude,  local  CST  is  based  on 
the  90°  meridian,  local  MST  is  based  on  the 
105°  meridian,  and  PST  is  based  on  the  120° 
meridian.  The  120°  meridian  passes  through 
Nevada,  a  few  miles  west  of  Reno.  The 
W6TYH  antenna  site  is  located  on  the  121° 
meridian  of  longitude;  Til  use  that  location  as 
an  example. 

Standard  times  (EST,  CST,  MST,  and 
PST)  are  legal  or  official  times  but  are  not 
necessarily  solar  or  sun  limes.  For  example, 
on  June  16th  of  any  year,  at  12:00  noon  local 
standard  time  on  any  time-base  meridian,  the 
sun  will  be  directly  overhead  and  the  local 
standard  time  and  the  solar  time  will  be  the 
same.  However,  for  a  site  located  west  of  the 
time-base  meridian,  true  solar  noon  will  oc- 
cur at  a  time  earlier  than  the  legal  or  official 

time  noon. 

■ 

For  example,  W6TYH  is  located  west  of 
the  PST  time-base  meridian  (120°).  There- 
fore, on  June  1 6th  of  any  year,  tme  solar 
noon  will  occur  at  the  W6TYH  antenna  site  at 
exactly  12:04  p.m.  PSTt  since  I  must  add  4 
minutes  for  each  degree  of  longitude.  If  the 
antenna  site  had  been  located  on  the  119° 
meridian,  east  of  the  time-base  meridian.  I 
would  have  had  to  subtract  4  minutes,  and 
true  solar  noon  would  have  occurred  at  1 1 :56 
a.m.  PST  (actually  12:56  MST,  because  the 
1 19°  meridian  lies  within  the  MST  zone). 
This  time  correction  is  referred  to  as  longi- 
tude time  correction. 

The  orbit  of  the  earth  around  the  sun  actual- 
ly is  not  a  circle  but  an  ellipse.  You  must  add  a 
second  correction  because  of  the  varying  mo- 
tion of  the  earth  in  its  orbit  with  respect  to  the 
sun.  The  necessary  corrections  for  various 
dates  throughout  the  year  are  calculated  and 
presented  in  Table  3.  When  the  correction  is 
preceded  by  a  plus  sign,  the  correction  should 
be  added  to  the  local  standard  time.  When  the 
correction  is  preceded  by  a  minus  sign,  the 
correction  should  be  subtracted,  This  lime 
correction  is  referred  to  as  seasonal  time 
correction. 

To  illustrate  the  use  of  both  the  longi- 
tude and  seasonal  rime  correction,  let's 
assume  that  the  date  on  which  the  observa- 
tion is  to  be  made  is  June  26th  of  any  year. 
Referring  to  Table  3t  the  seasonal  time  cor- 
rection for  this  date  is  found  to  be  plus  2 
minutes.  Since  you  must  add  4  minutes  for 
longitudinal  time  correction  and  another  2 
minutes  for  seasonal  time  correction  (for  a 
total  of  6  minutes),  the  exact  instant  of 
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DESIGN  EVOLUTION  IN  RF  P.A.'s  1 

Now  with 

GaAs  FET 

Preamp 


•  Linear  (all  mode)  RF  power  amp  with 
automatic  T7R  switching  (adjustable  de- 
lay) Amplifier  useable  with  drive  powers 
as  low  as  \  2  watt 

•  Receive  preamp  option,  featuring  GaAs 
FETS  (lowest  noise  figure,  better  IMD) 
Device  NF  typically  ,5  dB. 

■  Thermal  shutdown  protection  incor- 
porated 

•  Remote  control  capability  built-in 

•  Rugged  components  and  construction 
provrde  for  superior  product  quality  and 
performance 

•  All  models  include  a  complete  operating/ 
service  manual  and  carry  a  factory  war* 
ranty  on  all  components 

•  Designed  to  ICAS  ratings,  meets  FCC  part 
9?  regulations 

•  Approximate  size  is  2.8  X  5.8  x  10.5"  and 
weight  is  5  lbs. 

Specifications/price  subject  to  change 
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true  noon  will  occur  at  W6TYH  on  June  26 
of  any  year  at  12:06  pm  PST,  Note  that  all 
local  times  are  standard  and  not  daylight-sav- 
ing time. 

Now  that  the  preliminaries  have  been  taken 
care  of  and  you  have  determined  the  exact 
time  of  true  solar  noon  at  your  antenna  site, 
you  can  use  this  information  to  lay  out  a  true 
north  and  south  reference  line  through  your 
antenna  site— from  there  you  will  be  able  to 
determine  accurately  great-circle  path  direc- 
tions to  any  point  on  the  earth.  The  accuracy 
with  which  you  are  able  to  predict  the  point 
on  the  globe  where  your  antenna  field  will  be 
maximum  wilt  depend  largely  on  your  skill  in 
laying  out  the  reference  lines  through  your 
antenna  site  and  on  a  great-circle  map  or 
globe. 

For  the  next  step,  you'll  need  a  perfect- 
ly straight  piece  of  pipe  about  6  to  10  feet 
long.  At  the  center  of  the  antenna  site,  dig  a 
hole  about  10  or  12  inches  deep.  Stand  the 
pipe  in  the  hole  and  fill  the  hole  with  soil, 
tamping  it  to  hold  the  pipe  upright;  check  it 
with  a  carpenter's  level  to  make  sure  that  is  it 
absolutely  plumb  (straight  up  and  down).  Tie 
a  nylon  cord  around  the  pipe  and  stretch  it  out 
about  10  to  20  feet  to  the  north.  Watch  the 
time,  and  at  the  exact  instant  of  true  noon. 
drive  a  rod  or  stake  into  the  ground  at  the  end 
of  the  pipe's  shadow.  Stretch  the  cord  from 
the  pipe  to  the  top  center  of  the  stake.  The 
cord  is  now  stretched  along  your  true  north- 
south  line. 


If  you  have  followed  these  instruc- 
tions carefully,  this  line  wilt  point  to  the  geo- 
graphical poles  of  the  earth  with  an  accu- 
racy within  a  few  degrees,  The  line  may 
be  projected  in  each  direction  as  far  as 
you  desire.  Once  established,  a  true  north- 
south  reference  line  is  permanent  and  will 
always  point  to  the  geographical  poles  of  the 
earth. 

Since  great-circle  maps  are  not  usual- 
ly available  for  specific  locations,  use  a 
globe  for  the  next  step.  A  tow-cost  stu- 
dent's globe  made  from  pressed  cardboard  is 
best  for  this  purpose.  These  globes  have  a 
center  post  at  each  geographical  pole.  Tie  one 
end  of  a  white  thread  around  the  north  pole 
center  post,  dress  ii  down  over  your  location, 
wrap  it  around  the  south-pole  center  post, 
draw  it  taut  and  secure  it  in  position.  Stick 
a  straight  pin  in  the  globe  at  your  antenna 
location. 

Stick  another  pin  in  the  globe  at  the  distant 
point  to  which  you  wish  to  transmit  your 
signal.  Stretch  another  thread  between  the 
two  pins  representing  your  antenna  site  and 
the  distant  receiving  point.  With  a  protractor, 
measure  the  angle  of  the  bearing  between  the 
true  north  reference  line  (thread)  and  the  line 
from  your  location  to  the  distant  receiver. 
Transfer  the  data  obtained  from  the  above 
measurements  to  the  actual  north -south  refer- 
ence line  through  your  antenna  site  and  deter- 
mine the  direction  of  the  apex  bisector  line  of 
your  vee  beam  accordingly .  ■ 
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The  Match  Maker 

Everyone  knows  that  antennas  and  transmitters 

should  "match"  But  what  exactly  is  that? 
And  how  is  it  achieved?  Here  are  the  answers. 


Calvin  McCarthy  VE3LMP 
98  Windsor  Street 
Thunder  Bayr  Ontario  P7B  1 77 
Canada 


The  need  to  find  the  "per- 
feet  match"  is  all-perva- 
sive in  life.  The  mechanic 
must  fit  a  bolt  to  its  match- 
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ing  nut.  The  worried  mother 
strives  to  match  her  wonder- 
ful daughter  with  the  perfect 
husband,  and  the  radio  am- 
ateur tries  to  create  the  per- 
fect match  between  his 
exciter  and  amplifier;  be- 
tween his  amplifier  and  his 
transmission  line,  and  be- 
tween his  transmission  line 
and  antenna. 
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f/g.  7.  These  matching  networks  can  be  used  to  provide  a 
match  with  maximum  power  transfer  between  unequal  re- 
sistances. 
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What  is  all  this  concern 
about  the  perfect  match? 
The  mechanic's  concern  is 

obvious.  None  of  us  would 
suggest  trying  to  fit  a  coarse- 
threaded  bolt  to  a  fine- 
threaded  nut.  Comments 
about  the  mothers  concerns 
are  best  left  to  advice  to  the 
lovelorn,  so  we  will  discuss 
the  concern  of  the  amateur 
and  leave  mother  to  her 
fears. 

Why  Matching? 

First  we  will  discuss  the 
reason  for  considering  the 
matching  problem,  Effi- 
ciency of  operation  is  al- 
ways a  concern .  Why  use 
more  power  than  necessary 
to  get  the  job  done?  There  is 
a  rule  in  electrical  theory 
which  says  that  you  get  the 
most  energy  into  the  job  to 
be  done  (maximum  power 
transfer) when  the  resistance 
of  the  source  of  the  energy 
(signal  generator)  is  equal  to 
the  resistance  of  the  job  to 
be  done  (load). 

You  can  easily  verify  this 
with  a  few  calculations  In 
Fig  2  you  see  calculations 
done  for  a  10-volt  generator 
with  a  resistance  of  10 
Ohms.  As  you  look  at  the 
power-output  figures,  you 
will  observe  that  the  output 


power  peaks  at  2.5  Watts. 
Also  observe  that  this  occurs 
when  the  load  resistance  is 
equal  to  the  generator  resis- 
tance.  If  you  are  quick, 
something  else  will  have 
crossed  your  mind.  With 
maximum  power  transferred 
to  the  load,  there  is  the  same 
amount  of  power  dissipated 
in  the  generator  resistance. 
Only  50  percent  of  the  pow- 
er from  the  generator  has 
reached  the  load.  The  other 
50  percent  has  been  lost  as 
heat  in  the  generator. 

How  is  this  important  to 
us?  If  we  are  creating  a  sig- 
nal in  a  generator,  a  vfo,  a 
transmitting  exciter,  a  kilo- 
watt amplifier,  or  in  a  trans- 
mission line  and  we  want  the 
maximum  power  supplied  to 
the  load,  we  must  make  sure 
that  the  equipment  which  is 
supplying  the  energy  has  the 
same  output  resistance  as 
the  load  resistance.  For  ex- 
ample, if  your  transceiver 
has  an  output  resistance 
which  looks  like  50  Ohms, 
then  to  get  maximum  power 
transferred  into  the  input  of 
your  kilowatt,  the  input  re- 
sistance of  the  kilowatt 
must  look  like  50  Ohms  as 
well 

Fig.  3  illustrates  the  idea. 
Vgen  is  the  signal  created  by 
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the  final  amplifier  of  the 
transceiver  and  Rout  is  the 
equivalent  resistance  of  the 
same  circuit.  If  you  went 
into  your  final  amplifier  you 
would  not  find  this  as  an  ac- 
tual resistor,  but  the  circuit- 
ry which  is  there  can  look  as 
though  it  were  exactly  a  sin- 
gle resistance.  Looking  at 
the  kilowatt  input,  the  Rjn  is 
not  an  actual  resistor  either, 
but  all  the  circuitry  attached 
to  the  input  looks  like  this 
single  resistor  if  all  you  can 
do  is  measure  it  at  the  input 
terminal. 

Another  place  where  this 
is  important  is  at  your  an- 
tenna. If  your  antenna  ter- 
minals (the  load)  look  like  75 
Ohms  to  the  signal  genera- 
tor (the  output  of  your  coax- 
ial transmission  line),  then  to 
get  maximum  power  into 
the  antenna  the  transmis- 
sion line  must  look  like  75 
Ohms  where  it  attaches  to 
the  antenna. 

The  perfect  match  we  are 
thus  looking  for  is  a  condi- 
tion where  the  signal  gener- 
ator appears  to  have  the 
same  resistance  as  the  load. 
This  gives  the  desired  maxi- 
mum power  transfer. 

Loads  With  Inductors 
and  Capacitors 

If  all  circuits  were  resis- 
tive, then  the  matching 
problem  would  be  reason- 
ably simple.  In  radio-fre- 
quency circuits,  however, 
we  find  capacitors  and  in- 
ductors as  well.  How  do  they 


affect  our  perfect  match? 
An  inductor  or  capacitor 
does  not  dissipate  energy 
All  either  of  these  does  is  ab- 
sorb energy,  then  release  it 
again  later  at  a  time  when  it 
is  inconvenient 

Consider  the  loads  oi  Fig 
4.  They  contain  a  resistor 
which  will  dissipate  energy 
(do  work)  and  a  capacitor 
which  accepts  current  from 
the  generator  and  then  puts 
it  back  into  the  system  at  a 
later  time.  This  current,  l0 
which  flows  through  C  must 
flow  through  Rgen  as  well, 
where  Rgen  dissipates  en- 
ergy (I c2Rgen),  This  is  energy 

lost  without  any  work  being 
seen  for  its  loss.  Remember 

how  with  just  a  resistive  load 
energy  was  lost  in  the  gener- 
ator resistor  as  well,  but  at 
least  some  work  was  gained. 
This  loss  was  acceptable  but 
the  losses  created  by  the 
current  through  the  capaci- 
tor are  not  acceptable. 

The  unacceptable  loss  of 
energy  through  the  capaci- 
tor current  (and  the  same 
thing  would  result  if  the  ca- 
pacitor were  changed  to  an 
inductor)  suggests  that  this 
reactive  component  should 
be  removed  from  the  circuit. 
This  component  may,  how- 
ever, be  fixed  in  the  circuit 
and  not  removable,  Is  a 
match  possible  with  this  sit- 
uation? Yes,  we  can  use  our 
knowledge  of  resonant  LC 
circuits  to  neutralize  the 
effect  of  the  reactive  com- 
ponent. 
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If  a  capacitor,  inductor 
and  resistor  are  combined  to 
create  a  resonant  circuit  at 
the  frequency  where  the  re- 
actance of  the  capacitor  is 
equal  to  the  reactance  of 
the  inductor  (resonant  fre- 
quency), the  circuit  will  look 
to  the  generator  as  though 
this  were  only  a  resistive 
load.  The  current  flowing  in 
the  capacitor  would  be  can 
celled  by  the  current  in  the 
inductor  and  the  only  cur- 
rent flowing  through  the 
Rgen  would  be  resistive 
current. 

The  circuit  of  (a)  in  Fig.  4  is 
not  desirable  for  maximum 
power  transfer,  yet  neither 
the  generator  box  nor  the 
load  box  can  be  modified 
Consider  now  (b)  in  Fig.  4.  A 
match  has  been  created  by 
attaching  Lmatch  in  parallel 
with  the  load  to  cancel  the 

effect  of  Cioad.  Now  a  con- 
dition  where  maximum 
power  transfer  is  possible 
has  been  created. 

This  expands  our  condi- 
tion for  maximum  power 
transfer  to  say  that  the  gen- 
erator resistance  must  be 
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equal  to  the  apparent  load 
resistance  and  any  reactive 
component  in  the  generator 
must  be  matched  by  the  op- 
posite reactive  component 
in  the  load  (2 xfL  =  MlrfCl 

Different  Output  and 
Input  Impedances 

If  this  were  all  there  is  to 
matching,  it  would  be  an  ele- 
mentary problem.  Life  is 
never  so  simple,  however. 
Matching  involves  providing 
a  maximum  power  transfer 
from  a  generator  of  maybe  5 
Ohms  to  a  load  of  50  Ohms. 
This  is  the  problem  of  rnatch- 
ing  a  power-transistor 
collector  to  a  coaxial  trans- 
mission line.  To  get  the  max- 
imum power  transfer  out  of 
the  transistor,  the  transistor 
must  be  driving  a  load  of  5 
Ohms  But  the  load  is  50 
Ohms!  To  get  maximum 
power  transfer  into  the  50- 
Ohm  load,  the  load  should 
think  it  is  being  driven  by  a 
SOOhm  generator  Our  gen- 
erator is  only  5  Ohms!  How 
are  these  two  incompatible 
impedances  reconciled? 
The  LC  matching  network 
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is  able  to  reconcile  these 
two  impedances  without  a 
loss  of  energy  in  the  conver- 
sion. Fig.  5  shows  one  possi- 
ble matching  network  and 
its  effect  on  the  circuit.  We 
will  argue  that  the  generator 
is  the  final  transistor  of  a 
power  amplifier  The  LC  net- 
work is  the  matching  net- 
work. The  load  is  a  50-Ohm 
coaxial  cable  feeding  a  SO 
Ohm  antenna  The  transistor 
thinks  its  load  is  the  combi- 
nation of  the  matching  net* 
work  and  the  SOOhm  coax- 
ial cable  This  apparent  load 
looks  like  a  5-Ohm  resistor 
at  the  frequency  of  opera- 
tion. To  the  50-Ohm  trans- 
mission line,  the  matching 
network  and  transistor  to- 
gether appear  to  be  its  gen- 
erator, and  this  combination 
looks  like  a  50-Ohm  source 
resistance.  The  matching 


network  has  provided  the 
impedance  transformation 
so  that  the  source  (the  tran- 
sistor output)  has  the  load  it 
desires  while  the  load  (the 
50-Ohm  transmission  line) 
has  the  generator  it  expects 
for  maximum  power  trans- 
fer 

Your  Place  in  Ail  This 

Can  a  radio  amateur  use 
this  matching  theory?  You 
use  it  every  time  you  tune 
your  final,  dipping  the  plate 
current  and  increasing  the 
load  coupling.  Dipping  the 
plate  is  effectively  adding 
reactive  impedance  to  the 
tuned  circuit  to  cancel  the 
opposite  reactance  which  is 
in  the  circuit.  Increasing  the 
load  coupling  is  bringing  the 
effective  load  impedance  to 
equal  the  effective  source 
impedance 
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Transmission  Lines 
and  Matching 

The  problem  of  the  per- 
fect match  also  rears  its 

head  in  transmission  lines 
and  antennas.  It  is  desirable 
to  get  a  maximum  percent- 
age of  the  generated  power 
to  the  antenna. 

Transmission  lines  such  as 
a  coaxial  cable  are  very  in- 
teresting components.  If  the 
cable  is  one  thousand  miles 
long,  then  its  input  terminals 
look  like  a  resistor.  A  gener- 
ator attached  to  this  input 
appears  to  have  a  resistor 
for  a  load.  Now  if  the  cable 
is  much  shorter,  more  like 
the  length  we  would  use,  but 
the  far  end  of  the  cable  is 
terminated  in  a  resistor 
equal  to  the  resistance 
which  the  very  long  cable 
looks  like  (the  characteristic 
impedance  of  the  line),  then 
the  input  would  still  look 
like  the  same  resistor.  All  en- 
ergy put  into  the  coax  would 
travel  down  the  coax  and  be 
used  in  the  termination  resis- 
tor (load). 

But  now  the  interesting 
phenomenon!  If  the  load  at 
the  far  end  of  the  transmis- 
sion line  is  not  equal  to  the 
characteristic  impedance  of 
the  line,  all  of  the  energy  put 
into  the  input  would  travel 
down  the  transmission  line 
but  not  all  of  it  would  be  ab- 
sorbed by  the  load  at  the  far 
end.  Some  of  the  energy  is 
reflected  — sent  back  the 
way  it  came.  Here  we  do  not 
have  maximum  power  trans- 
fer. All  of  the  energy  is  not 
used  in  the  load.  Some  of  it 
travels  back  to  the  transmit- 
ter again,  and  now  the  trans- 
rnission  tine  becomes  a 
signal  generator  with  the  re- 
flected signal  as  the  signal 
and  the  transmitter  output 
device  becoming  the  load. 
This  returning  energy  would 
be  used  to  heat  the  plate  of 
the  final  or  heat  the  transis- 
tor heat  sink. 

What  if  you  have  a  high 
vswr  on  your  transmission 
line  and  20  Watts  is  sent 
back  from  the  load  which 
was  sent  100  Watts  by  the 


transmitter?  How  can  you 
protect  your  finals  from  this 
vswr  of  2,6?  Fig,  6  shows  a 
possible  situation  which 
could  cause  this.  The  an- 
tenna with  its  impedance  of 
130  Ohms  is  connected  to 
the  50-Ohm  transmission 
line.  For  reasons  explainable 
by  transmission-line  theory, 
we  will  say  for  our  example 
that  the  input  end  of  the 
transmission  line  looks  like  a 
resistor  of  100  Ohms  in  par- 
allel with  a  capacitor  of  SO- 
Ohm capacitive  reactance. 
This  near-end  impedance  is 
the  load  presented  to  your 
transmitter. 

The  transmitter  con- 
nected to  this  point  cannot 
tell  the  difference  between 
the  end  of  the  coax  and  a 
real  resistor  and  capacitor  of 
our  example  value.  Again 
we  use  a  matching  network 
as  our  solution,  The  effect  of 
the  capacitance  can  be  can- 
celled by  using  an  inductor 
to  make  a  resonant  circuit. 
Fig.  6(b)  shows  this  inductor 
added  to  make  the  input 
look  like  a  resistor  only.  Now 
we  have  a  resistive  load 
which  will  accept  power 
without  causing  extra  final 
heating. 

Tube  Final  Match 

If  your  transmitter  has  a 
tube  final,  its  pi  network  will 
be  able  to  convert  this  100- 
Ohm  apparent  resistance  to 
the  tube  output  impedance 
while  adding  the  necessary 
inductance  to  cancel  the  ca- 
pacitance. Fig,  7  shows  a  pi- 
network  solution  (network  2 
in  Fig.  1)  which  creates  this 
match  from  our  transmis- 
sion I  ine  to  a  1 OOOOhm  tube 
output.  Notice  that  X^2  m 
Fig  1  is  made  of  two  capac- 
itors. One  is  the  transmission 
line's  apparent  capacitance 
and  the  other  is  a  real  capac- 
itor found  in  the  matching 
network.  Looking  into  the 
network  where  it  attaches  to 
the  coax,  the  network  would 
look  like  100  Ohms  of  resis- 
tance in  parallel  with  a  SO- 
Ohm inductor.  We  have  a 
good  match  to  our  coax  in- 
put and  it  cancels  the  capac- 
itance of  the  load 
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Transistor  Final  Match 

For  the  modern  amateur, 
this  pf-network  solution  is 
not  possible.  Solid-state  fi- 
nal transistors  have  an  out- 
put impedance  of  maybe  1 
Ohm  and  broadband  trans- 
formers are  used  to  trans- 
form this  to  an  output 
impedance  of  50  Ohms.  The 
solid-state  power  amplifier 
must  have  a  500hm  load 
presented  to  its  output  by 


the  transmission  Irne.  We 
will  still  consider  our  same 
problem  and  see  how  we 
can  create  a  desired  match 
with  an  antenna  tuner  or 
matchbox, 

Fig.  8  shows  the  desired 
situation.  The  5(>Ohm  coax 
from  the  transmitter  must  be 
terminated  in  a  load  at  A 
which  looks  like  50  Ohms. 
This  will  make  the  transmit- 
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ter  see  no  reflected  power. 
The  50-Ohm  coax  going  to 
the  antenna  must  see  an 
impedance  at  the  output 
of  the  matchbox  which 
matches  the  100-Ohm  resis- 
tance in  parallel  with  the 
50-Ohm  capacitance  ap- 
pearing at  its  input.  This  will 
give  our  desired  maximum 
power  transfer  into  the  an- 
tenna transmission  line, 

An  L  network  will  provide 
the  conditions  to  match 
both  transmission  lines  ef- 
fectively. If  we  could  mea- 
sure the  impedance  looking 
into  port  A  (using  an  antenna 
noise  bridge  would  work)  we 
would  be  able  to  measure  a 
50-Ohm  impedance  and  the 
transmitter  would  be  able  to 
put  all  its  power  into  this  re- 
sistive load.  Looking  into 
port  B  of  the  matchbox,  we 
would  be  able  to  measure  a 
"lOOOhm  resistance  in  par- 
allel with  a  50-Ohm  indue 
tor,  just  the  impedance  we 
need  for  maximum  power 
transfer  into  the  antenna 
transmission-line  imped- 
ance. 

This  example  describes 
what  you  are  doing  when 
you  adjust  your  antenna 
matching  unit.  The  transmis- 
sion line  on  the  transmitter 
side  of  the  matchbox  has  no 
reflected  power  in  it  so  the 


transmitter  is  happy.  The 

transmission  line  on  the 
other  side  of  the  matchbox 
continues  to  have  the  same 
vswr  as  it  did  before  but  the 
matching  network  makes 
maximum  power  transfer 
possible  from  the  transmit- 
ter into  the  antenna  trans- 
mission line.  Notice  it  has 
not  made  maximum  power 
transfer  possible  into  the  an- 
tenna itself.  To  get  this  con- 
dition there  would  have  to 
be  something  done  to  match 
the  transmission  line  to  the 
13QOhm  antenna.  Here  the 
same  principles  of  matching 
hold  as  we  have  already  dis- 
cussed. Get  the  driving 
impedance  to  look  like  a  re- 
sistor equal  to  the  load  and 
cancel  any  reactive  compo- 
nents in  the  circuit. 

Conclusion 

The  "perfect  match"  in  rf 
circuits  is  desirable  and  pos- 
sible. Although  you  will 
make  contacts  without  itr 
you  will  put  less  stress  on 
your  equipment  and  put 
more  signal  into  the  air  if 
you  study  these  principles 
and  use  them  Hopefully, 
this  article  has  given  an  un- 
derstanding of  what  hap- 
pens when  you  tune  your 
equipment  and  what  causes 
the  change  in  vswr  as  you 
adjust  your  transmatch  ■ 
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Urn  Burtoft  KCJHW 
RD2,Bqx1J1 
Washington  PA  15301 


Antennas  Should  Be  Heard, 

Not  Seen 

Ham  radio  meets  interior  decorating!  KC3HWs 
2m  l-pole  wins  the  prize  for  unobtrusiveness. 


To  anyone  but  a  ham,  an 
antenna  is  a  blot  on  the 
landscape.  Those  not  in  the 
amateur  fraternity  fail  to  see 
the  beautiful  symmetry,  the 
subtle  technique,  and  the 
reliance  upon  natural  laws 
to  which  our  skywires  con- 
form. Perhaps  if  we  were  to 
pose  as  artists  rather  than 


amateurs  and  call  our  crea- 
tions "wire  sculptures/'  the 
neighbors  would  be  more 
tolerant. 

I  ran  into  this  no-antenna 
problem  upon  purchasing 
my  first  two-meter  rig.  In  my 
case,  this  was  a  hand-held  I 
picked  the  handheld  be- 
cause of  its  greater  utility,  A 


Photo  A  The  assembled  Hidden  Hypo  (laid  out  on  a  bed)  is 
mounted  on  the  back  of  a  piece  of  cove  molding.  Note  that 
the  coax  is  fastened  to  the  back  of  the  trim. 
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hand-held  can  double  as  a 

mobile  or  base  rig,  but  mo- 
bile and  base  rigs  don't 
make  very  good  hand-helds. 
Unfortunately,  the  decision 
brought  an  unforeseen  prob- 
lem. 

At  home,  the  hand-held 
and  rubber  ducky  combina- 
tion had  only  enough  output 
to  access  the  two  local  re- 
peaters. On  simplex,  it  was 
good  for  three  miles  (in 
Pennsylvania  we  have  these 
natural  rf  absorbers  called 
hills).  It  didn't  seem  right  to 
me  to  spend  all  that  money 
for  eight  hundred  channels 
and  then  confine  myself  to 
only  two. 

I  tried  a  5/8-wave  whip, 
but  that  was  awkward    It 
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Fig.  1.  The  Hidden  Hypo  is 
really  the  welt-known  }-pole 
design.  The  spacing  is  not 
critical,  but  do  keep  the  two 
legs  parallel. 


made  the  hand-held  top- 
heavy  and  frequently  hit  the 
walls  and  ceiling. 

An  outside  antenna  was 

out  of  the  question  Our 
house  wore  a  "For  Sale" 
sign,  and  my  wife  already 

had  trimmed  the  antenna 
farm  down  to  one  obscure 
forty-meter  dipole.  She  ab- 
solutely refused  to  hear 
about  another  antenna  on 
the  house. 

This  unhappy  set  of  cir- 
cumstances forced  me  to 
begin  scanning  the  literature 
on  indoor  two-meter  anten- 
nas. In  doing  so,  I  discovered 
something  that  most  hams 
living  in  apartments  and 
condominiums  must  al- 
ready know.  It's  this.  Few 
two-meter-antenna  designs 
are  intended  for  permanent 
indoor  installation.  Those 
that  can  be  adapted  are  too 
ungainly  for  the  average 
wife  to  accept  as  a  long- 
term  addition  to  the  decor. 
Hasn't  anyone  developed  a 
permanent  indoor  antenna 
for  two  that's  aesthetically 
acceptable? 

Not  finding  a  ready-made 
answer,  I  developed  the  Hid- 
den Hypo  described  below. 
If  you're  an  apartment 
dweller  looking  for  an  an- 
tenna with  substantial  gain 
over  a  rubber  ducky,  then 
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Nemal  &  new  32  page  Cable  &  Connector  Selection  Guide  now  available  st 
no  charge  with  orders  of  $50  or  more  or  at  a  cost  of  S4.0G  individually. 

NEMAL  ELECTRONICS 

12240  N  E  14th  Ave  ,  Dept  S  .  Miami,  FL 33161 
I  Telephone  (305)  893-3924 


Per 

100  ft, 
15,00 
34.00 
155.00 

140.00 
8000 
80  00 


19,00 
34.00 


scure  the  bottom  portion  of 
the  trim.  Even  if  the  corner  is 
bare,  the  opening  is  still  not 
noticeable  since  it's  located 
well  below  the  normal  line 
of  sight 

A  variation  of  this  ap- 
proach can  be  used  if  you 
wish  to  mount  the  Hidden 
Hypo  on  a  flat  wall  Herer 
you'll  have  to  use  one  piece 
of  panel  trim.  (This  trim  may 
go  under  a  number  of 
names  — check  Fig.  3  for  its 
profile;  it's  technically 
called  WP-982)  and  two 
pieces  of  parting  stop.  Both 
pieces  or  their  equivalent 
should  be  available  at  your 
local  home-center  store. 

Mount  the  trim  pieces  as 
shown  in  Fig,  3.  Drive  finish- 
ing nails  in  just  far  enough  to 
hold  the  pieces  together 
Mount  the  Hidden  Hypo  be- 
hind the  assembly  just  as  be* 
hind  the  cove  mould  Place 
the  entire  assembly  on  the 
wall  and  continue  to  drive 
the  finish  nails  through  the 
trim  and  into  the  wall 


Once  the  antenna  is  in 
stalled,  the  cove  mould  or 
alternative  trim  can  be 
painted  to  match  or  comple- 
ment the  wall. 

One  last  thought.  What 
do  you  do  if  and  when  you 
decide  to  remove  the  Hid- 
den Hypo? 

No  problem.  Make  an- 
other trip  to  your  local 
home-center  store  and  pick 
up  a  small  can  of  vinyl  spac- 
kling  compound.  It  will  fill 
any  holes  that  you  may  have 
left.  Follow  the  instructions 
on  the  can. 

Conclusion 

The  Hidden  Hypo  is  an 
easily-constructed  antenna 
for  two  meters.  It's  vertically 
polarized  and  omnidirec- 
tional. Perhaps  the  nicest 
part  is  that  it  provides  a  rea- 
sonable alternative  for 
those  like  me  who  can't  put 
up  an  outside  antenna.  It's 
not  a  twelve-element  beam 
at  fifty  feet,  but  it  sure  beats 
the  whips  and  rubber  duck- 
ies! ■ 
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Hi  Pro  Effisssa Repeater 


1>~ 


Hi  Pro  E 

EXPANDABLE  REPEATER  SYSTEM 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Pro  "E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  IN 

CUJDE  A  COMPLETE  RECEIVER,  TRANSMITTER.  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK  AND  CARABLE  OF  FUTURE 

EXPANSION  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED.  19-INCH  RACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON  THE  ADD  ONS  ARE-HIGHER  POWER   1 10/220  VAC  POWER 

SUPPLY.  IDENTIFIER  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS  IN  ADDITION  ID  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC. 
•  AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS.  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMRWY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS  THE  HI  Pro  "E-1  IS  AVAILABLE  IN  NOVEMBER 

MAGGIORE  ELECTRONIC  LAB. 
590  Snyder  Ave..     West  Chester,  PA  19382      Phone  (215)  436-6051     Telex  499  0741  MELCO    -« 
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WALL 
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OPCH  SPAC€    tviriABLE 

F Oft    ANTENNA 


Fig,  2.  Profile  view  of  a  piece 
of  cove  molding  mounted  in 
an  inside  corner.  Note  the 
open  space  available  be- 
hind the  molding. 

you'll  find  this  interesting.  If 
you're  among  those  blessed 
with  a  good  antenna,  then 
the  Hidden  Hypo  makes  an 
excellent  secondary  an- 
tenna. Put  it  in  the  family 
room  and  monitor  two  me- 
ters while  you  sit  and  watch 
the  game! 

Design  Considerations 

King  Solomon  once  said, 
"There's  nothing  new  under 
the  sun/'  and  that's  true  for 
the  Hidden  Hypo  as  well 
The  basic  configuration  is 
the  popular  J -pole.  How- 
ever, while  the  design  is  well 
known,  this  antenna  adds  a 
couple  of  new  wrinkles  to  it. 

The  first  wrinkle  is  drasti- 
cally reduced  element  spac- 
ing. Orthodox  1-pole  designs 
call  for  elements  spaced 
three  or  more  inches  apart. 
The  Hidden  Hypo  reduces 
this  to  one  half  inch. 

At  first  thought,  it  may 
seem  that  bringing  the  ele- 
ments this  close  together 
might  create  some  undesir- 
able interaction,  but  it 
doesn't.  I  experimented  with 
spacings  down  to  almost 
zero  with  good  results.  One 
half  inch  was  chosen  as  a 
compromise.  It  was  small 
enough  to  do  the  job  yet 
wide  enough  to  make  con- 
struction easy. 

The  second  wrinkle  in- 
volves the  method  used  to 
mount  the  antenna.  The  thin 
needle-like  design  (hence 
the  name,  Hypo)  allows  it  to 
be  hidden  in  places  previ- 
ously not  possible. 

Now,  if  this  antenna  were 
mounted  on  the  back  side  of 
a  piece  of  cove  molding,  the 
entire  unit  would  fit  in  the 


EXISTING  WALL 

OPEN  SPACE  AVAILABLE 
FQft  APfTFNMA 


Fig.  3,  Profile  view  of  an  al- 
ternative method  used  to 
mount  the  H  idden  H  ypo  on 
a  flat  wali 


corner  of  a  room.  Except  tor 
the  coax  leading  to  it,  there 
would  be  no  way  of  telling 
that  an  antenna  was  there. 

For  those  not  familiar 
with  the  construction  indus- 
try, cove  molding  is  most 
commonly  used  to  trim  a 
room  where  12"  x  12 "ceil- 
ing tile  has  been  installed. 
The  trim  (for  our  purposes) 
has  three  important  fea- 
tures. First,  it's  nearly  sym- 
metrical, allowing  it  to  be 
used  as  inside  corner  trim. 
Second,  when  installed, 
there's  an  open  space  be- 
hind it  large  enough  to  ac- 
commodate the  antenna. 
Third,  it's  a  commonly  avail- 
able material.  The  cove 
molding,  along  with  the  rest 
of  the  material  used  to  con- 
struct this  antenna,  is  avail 
able  at  most  home-center 
stores  and  lumber  yards. 

Construction 

The  principal  material 
used  to  construct  the  an 

tenna  is  a  seven-foot  piece 
of  14-gauge  insulated  wire.  I 
obtained  mine  by  cutting  it 
out  of  a  piece  of  Romex 
electrical  cable. 

Pull  the  wire  taut  so  that 
if  s  straight  and  then  cut  it  to 
77  inches.  Measure  up  19 
inches  and  fold  the  wire 
back  over  on  itself.  You 
should  end  up  with  a  U- 
shaped  wire  with  one  leg  19 
inches  and  the  other  58 
inches. 

From  the  fold,  measure 
up  3-1/2  inches  on  each  leg- 
Strip  the  insulation  off  each 
leg  from  this  point  to  7 
inches  above  the  fold.  The 
antenna  configuration  is 
now  complete  and  ready  to 
be  mounted  onto  the  back 
side  of  the  cove  molding. 


Photo  B.  Now  you  see  ft. . . 
The  Hidden  Hypo  is  mount- 
ed on  the  back  of  this  piece 
of  unpainted  trim. 

Lay  the  58-inch  leg  on  the 
cove  molding  and  fasten  the 
upper  portion  only.  The  sec- 
tion stripped  of  insulation 
and  the  19-inch  leg  must  re- 
main free. 

I  used  an  Arrow  T-50  sta- 
ple gun  and  9/1 6-inch  staples 
to  fasten  the  antenna,  If  you 
don't  have  access  to  a  simi- 
lar gun,  you  may  choose  to 
fasten  the  antenna  using 
electrical  wire  brads. 

Before  completing  the 
fastening  process,  carefully 
align  the  19-inch  leg  so  that 
it's  parallel  to  the  longer  leg 
and  spaced  no  more  than 
1/2  inch  from  it.  If  you  get 
things  too  wide,  the  antenna 
will  interfere  when  mount- 
ing the  trim  in  the  corner  It 
is  most  important  to  keep 
the  spacing  uniform.  Don  t 
let  the  elements  assume  a 
vee  shape  or  belly  apart. 
Nonuniform  spacing  will 
cause  wild  fluctuations  of 
the  swr  meter  when  match* 
ing  the  coax  to  the  antenna. 

Next,  expose  the  braid 
and  inner  conductor  of  the 
coax  Wrap  but  don't  solder 
the  braid  to  one  leg  and  the 


Photo  C.  Now  you  don't, 
The  painted  trim  blends  in 
with  the  rest  of  the  room. 

inner  conductor  to  the  other 
leg.  Apply  power  to  the  an- 
tenna and  slide  the  coax  up 
and  down  the  uninsulated 
section  of  the  antenna.  At 
some  point,  the  swr  meter 
will  dip.  Solder  the  coax  to 
the  antenna  at  that  point. 

If  you  don't  have  a  VHF 
swr  meter  available,  you  can 
solder  the  coax  5  inch* 
above  the  fold.  That  will  be 
close,  but  I  recommend  the 
meter  method. 

Finish  fastening  the  an- 
tenna to  the  cove  molding, 
being  careful  to  preserve  the 
alignment  of  the  antenna 
elements.  Use  the  9/1 6-inch 
staples  to  fasten  the  coax  to 
the  cove  molding,  also, 

Next,  trim  the  molding  so 
that  it  is  an  inch  or  two 
shorter  than  the  length  of 
the  corner  that  it  will  fit  in. 
Use  this  gap  at  the  bottom  to 
draw  the  feed  line  out  from 
behind  the  molding. 

At  first,  this  might  not 
seem  aesthetically  accept- 
able, but  the  situation  isn't 
bad,  In  most  cases  there's 
something  there  to  hide  the 
opening  Corners  naturally 
attract  chairs,  tables,  and 
lamps  which  tend  to  ob- 
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Brent  Q  Harry 

5250  Grand  Ave 

White  Bear  Lake  MN  551 10 


A  Connoisseur's 
Microwave  Converter 

Brent  Harry  set  out  to  build  not  the  cheapest  but  the  best 
downconverter possible.  Serious  microwave  buffs  will  thank  him. 


This  article  describes 
the  design  and  con- 
struction of  a  new  micro- 
wave converter  for  use 
with  either  the  6-MHz  MDS 
or  the  amateur-television 
allocation,  centered  at 
2,153  and  2.314  GHz  re- 
spectively. With  the  broad 
tuning  range  of  its  local  os- 
cillator,  this  converter 
could  be  used  elsewhere, 
although  the  design  was 
optimized  for  2.153  GHz. 

Since  there  are  so  many 
pre-built  units,  kits,  and 
plans    already    available, 


why  another?  This  convert- 
er's performance  is  very  re- 
spectable, and  its  design 
offers  other  advantages 
such  as  high  reliability  and 
simple  construction  for 
those  who  prefer  to  build 
their  own;  however,  I  ob- 
tain these  results  at  the 
cost  of  high-quality  com- 
ponents. For  example,  both 
the  high-gain  input  amplifi- 
er and  high-stability  reflec- 
tion oscillator  use  high-per- 
formance HP  HXTR-2102 
microwave  transistors, 
$31.00    each,    wholesale. 


Fortunately,  the  other 
components  are  much  less 
expensive, 

I  conceded  the  necessity 
of  expensive  microwave 
transistors  onfy  after  build- 
ing many  subsections  and 
complete  models  with  in- 
expensive ones.  I  also  built 
models  with  more  expen- 
sive low-noise  gallium  ar- 
senide MOSFET  input  am- 
plifiers (which  are  nearly 
mandatory  at  the  22,000- 
mile  geosynchronous  satel- 
lite distance),  but  biasing  is 
more  difficult  and  they  did 


not  provide  a  noticeable 
improvement  in  reception 
quality  at  the  relatively 
trivial  distances  involved 
here,  so  I  chose  the  lower 
cost  bipolar  devices. 

All  microwave  circuitry 
was  designed  with  the 
modern  scattering-parame- 
ter approach,  facilitated 
with  an  H-P  S-parameter 
8566A  spectrum 
microwave  f re- 
counter,    test 


test    set, 
analyzer, 

quency 


ovensr  etc. 

Some  of  the  features  are: 
easy  construction  and  stan- 


Photo  A  This  is  what  the  circuit  board  looks  like  after  be- 
ing inserted. 


Photo  B.  The  ground-plane  side  of  the  circuit  hoard, 
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dardized  performance  with 
a  double-sided  etched 
board  requiring  no  hand 
wiring,  an  input  amplifier, 
a  high-stability  local  oscil- 
lator, impedance  matching 
for  all  microwave  circuitry, 
an  on-board  regulator  so 
that  the  variable  tuning 
voltage  affects  only  the 
local  oscillator  and  appro- 
priate microwave-input 
connectors.  All  critical  mi- 
crowave tuning  is  predeter- 
mined by  etched  micro- 
strip  transmission-line  seg- 
ments 

The  circuit  board  stands 
on  %-inch  spacers  in  a  die- 
cast-aluminum  case  with 
a  tight  flange  lid;  the  case 
is  easily  sealed  with  sili- 
cone rubber  at  the  lid  and 
the  bases  of  the  spacers  if 
the  correct  rubber-gasket- 
ed  connectors  are  used. 

1  taped  a  just-baked  des- 
iccant  capsule  (humidity 
absorbent)  inside  the  cover 
immediately  before  seal- 
ing the  case  to  prevent  wa- 
ter or  ice  formation  at  cold 
temperatures.  I  used  the  in- 
dicating type  which  chang- 
es from  blue  to  pink  when 
it  has  absorbed  its  limit  of 


water  vapor  The  photo- 
graphed units  were  fin- 
ished with  almond-color 
epoxy  spray  paint,  A  light 
anodized  finish  would  be 
more  durable,  although 
bare  aluminum  would  be 
fine. 

Of  course,  I  don't  claim 
originality  for  several  as- 
pects of  this  system,  such 
as  the  use  of  the  single 
downlead  to  supply  dc 
power  to  the  converter, 
dual-gate  MOSFETs  in  the 
output  amplifier,  a  para- 
bolic dish  antenna  with  a 
can  feedhorn,  or  a  com- 
monly used  hybrid  junc- 
tion (or  "rat-race")  mixer.  I 
chose  the  circular  form  of 
this  ring  over  the  more 
common  square  form  be- 
cause the  boundaries  are 
more  clearly  defined  My 
earlier  designs  used  a  dif- 
ferent ring  with  a  differen- 
tial output  driving  a  differ- 
ential-input wideband  1C 
amplifier;  I  finally  accept- 
ed the  present  form  as  su- 
perior 

What  about  perfor- 
mance? Let  me  first  say 
that  I  am  wary  of  adver- 
tised high   performance  at 
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Fig.  T,  System  block  diagram. 


low  cost,  especially  when  I 
see  formed  plastic  Since 
gain  is  an  effective  eye- 
catcher,  insertion  gain  of 
the  converter  itself  tends 
to  be  forsaken  for  system 
gain  of  the  converter/an- 
tenna combination,  espe- 
cially when  a  reasonable- 
size  parabolic  dish  can 
provide  over  30-dB  gain 
(measured  with  respect  to 
a  dipole)  Of  course,  there 
is  more  to  consider  than 
gain,  as  noted  ahead  in  the 
input  amplifier  section.  Os- 
cillator stability  is  one  oth- 
er measure  of  performance 
which  is  rarely  advertised, 
and  which  I  refuse  to  com- 
promise. 

With  a  -70-dBm  input 
at 2.1 53  GHz,  the  converter 
insertion  gain  is  38.0  dB 
with  its  output  tuned  to 
channel  3,  centered  at  63 


MHz.  An  adjacent  channel 
could  be  used  instead.  One 
could  expect  higher  gain  in 
actual  use,  driving  a 
7SOhm  television  input  in- 
stead of  a  50-Ohm  spec- 
trum analyzer.  Note  that 
—  70  dBm  represents  only 
0  0001  microwatts  since 
the  0-dBm  reference  is  1 
mW  into  50  Ohms;  with 
38.0-dB  gain,  the  output 
would  be  0  631  micro- 
watts I  chose  —70  dBm 
since  it  was  slightly  above 
the  spectrum  analyzer's 
threshold. 

At  2  216  GHz,  the  off-to- 
on oscillator  drift  at  room 
temperature  is  0.3  MHz,  in- 
dicating a  stability  of  bet- 
ter  than  0,014%,  and  drift 
over  the  temperature  range 
-30°  C  to  60°  C  (-22°  F 
to  140°  F)  is  under  13  MHz, 
indicating    a    stability    of 
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Fig.  2.  Complete  converter  schematic. 
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better  than  0  06%!  I  chose 
this  temperature  range 
since  it  should  include  any 
temperature  seen  in  actu- 
al use. 

Note:  To  achieve  my 
measured  gain  and  stabili- 
ty, it  is  essential  to  use 
high-quality  (expensive) 
NPO  chip  capacitors  which 
are  qualified  at  2  GHz.  I've 
measured    much    higher 


drifts  and  lower  gains  while 
experimenting  with  other 
chip  capacitors  The  most 
important  chip  capacitors 
are  at  the  base  of  the  local 
oscillator  and  at  the  mixerr 
so  at  least  those  should  be 
high  quality.  Expect  to  pay 
$5,00  to  £10,00  apiece  for 
appropriate  capacitors. 

I  developed  this  project 
while    living    in    Redondo 


Beach,  California.  This  was 
a  flat,  indirect-signal  loca- 
tion 32  miles  from  the 
transmitter  in  the  LA  area.  I 
would  have  needed  a  tow- 
er for  line-of-sight  recep- 
tion, so  I  used  a  24-inch 
parabolic  dish  mounted  on 
a  camera  tripod  at  ground 
level  on  the  lawn,  I  could 
receive  a  fair  (snowy  but 
watchable)  image  in  sever- 
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Fig.  3.  Circuit  board,  component  side. 


al  directions  because  of  re- 
flections, but  I  had  to  aim 
at  either  the  telephone 
lines  or  a  large  tree  down 
the  street  in  order  to  re- 
ceive a  good  picture  (one 
with  easily-readable  fine 
print].  At  this  poor  signal 
location,  I  could  receive  a 
fair  picture  even  without 
the  dish,  or  sometimes  (de- 
pending on  atmospheric 
conditions)  a  very  poor  one 
from  inside  the  house, 
through  the  wall. 

Aren't  microwave  sig- 
nals strictly  line-of-sight 
and  severely  attenuated  by 
obstacles?  Yes,  and  that  is 
an  indication  of  this  con- 
verter's sensitivity,  I've 
tested  this  setup  at  other 
locations:  It  produced  an 
excellent  picture  at  a  good 
line-of-sight  location  21 
miles  from  the  transmitter, 
and  a  fair  one  at  a  partially 
tree-blocked  location  65 
miles  from  the  transmitter. 
Doubling  a  given  parabolic 
dish's  diameter  will  qua- 
druple the  received  signal 
power. 

The  block  diagram  and 
schematic  diagram  of  the 
system  are  shown  in  Figs.  1 
and  2,  respectively.  Photos 
A  and  B  are  views  of  both 
sides  of  the  completed  cir- 
cuit board  to  aid  in  parts 
placement.  Figs.  3  and  4 
are  illustrations  of  the 
front  and  rear  sides  of  the 
etched  board. 

I  did  the  artwork  on  a 
4X  scale  for  the  sake  of 
precision.  For  those  who 
prefer  to  etch  their  own,  let 
me  stress  that  as  well  as  ac- 
curate alignment,  the  cor- 
rect circuit  board  material 
and  thickness  are  essential 
since  both  affect  the  vari- 
ous microstrip  transmis- 
sion-line impedances.  The 
material  is  NEMA  type- 
FFM  flame-resistant  glass- 
epoxy,  with  a  relative  per- 
mittivity (dielectric  con- 
stant) of  4.5  at  1  MHz.  The 
required  thickness  is  0,031 
inches.  The  board  should 
be  electroless-plated  with 
gold  or  silver  after  etching, 
since  bare  copper  deterio- 
rates. 
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As  well  as  supporting  the 
circuit  board,  the  alumi- 
num spacers  in  each  comer 
also  electrically  connect 
the  ground  plane  to  the 
aluminum  case.  Therefore, 
the  spacers  are  mounted  to 
the  case  with  screws  and 
no  protective  spray  or  oth- 
er insulator  should  be 
used;  do  not  glue-mount 
the  spacers. 

To  locate  the  holes,  I 
taped  two-sided  adhesive 
tape  in  the  bottom  of  the 
case,  placed  the  circuit 
board  with  screwed-on 
spacers  into  the  case  so 
that  the  spacers  stuck  to 
the  tape,  then  unscrewed 
the  screws  from  the  spac- 
ers. When  the  circuit  board 
was  lifted  out,  the  spacers 
were  still  stuck  to  the  tape 
in  their  necessary  posi- 
tions- I  had  only  to  outline 
each  spacer  with  a  pencil 
before  removing  it.  If  the 
box  has  been  totally  anod- 


ized,  be  sure  to  sand  the 
areas  where  the  spacers 
and  connectors  make  con- 
tact with  the  case. 

Since  the  dimensions  of 
the  aluminum  case  are 
large  with  respect  to  the  in- 
put wavelength  but  very 
small  with  respect  to  the 
output  wavelength,  the 
output  BNC  connector  can 
use  the  case  for  its  ground 
connection,  although  the 
input  SMA  connector  can- 
not. That  is  why  there  is  a 
ground  pad  for  the  input 
microwave  connection. 
Short  pieces  of  bare 
26-AWC  wire  are  used  to 
connect  each  corner  of 
both  square  ground  pads  to 
the  ground  plane,  as  well 
as  the  ground  side  of  the 
18-pF  mixer-diode  chip  ca- 
pacitor, and  the  ends  of  the 
four  thin  quarter-wave  bias 
stubs.  The  two  mixer  stubs 
are  terminated  with  a  dc 
ground,  but  the  two  input 


amplifier  stubs  are  termi- 
nated with  a  chip  capacitor 
to  ground. 

As  shown  in  Photo  B,  the 
only  components  on  the 
ground-plane  side  of  the 
circuit  board  are:  chip  ca- 
pacitors to  ground  at  the 
base  of  the  local  oscilla- 
tor and  gate  2  of  both 
MOSFETs;  the  voltage  reg- 
ulator, insulated  from  the 
ground  plane  with  a  mica 
washer  and  nylon  screw;  a 
short  piece  of  50-Ohm 
semi-rigid  coaxial  tubing 
used  to  connect  the  output 
of  the  mixer  resonator  to 
gate  1  of  the  first  MOSFET; 
and  a  noncritical  2-turn  mi- 
crowave choke,  wrapped 
on  a  5/32-inch  drill  bit  at 
the  input  of  the  second 
MOSFET  to  prevent  it  from 
becoming  a  microwave  os- 
cillator 

The  two  emitter  leads  of 
the  local  oscillator  transis- 
tor are   trimmed   down    to 


about  2  mm  long  before 
the  base  lead  is  gently  bent 
to  go  through  the  board  at 
a  right  angle.  The  two  pads 
for  the  oscillator's  emitter 
and  base  resistors  are  in- 
tentionally undrilled  so 
that  the  ground  plane  is 
continuous  m  the  vicinity 
of  the  oscillator's  base 
leadr  which  is  grounded 
with  a  chip  capacitor  on 
the  ground-plane  side.  The 
input  amplifier's  two  emit- 
ter leads  are  similarly  bent 
to  go  through  the  board, 
but  are  soldered  directly  to 
the  ground  plane. 

Another  noncritical  2- 
turn  microwave  choke, 
wrapped  on  a  5/32-inch 
drill  bit,  is  formed  as  an  in- 
tegral part  of  the  oscilla- 
tor's collector  resistor.  Be 
careful  to  correctly  identi- 
fy the  collector  terminal  of 
each  microwave  transistor 
(cut  at  an  angle)  The  sepa- 
rate   regulator    ground 
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Fig  4,  Parts  placement,  component  side.  Hole  sizes:  #69  drill  hit  except  as  otherwise  noted:  regulator  (3  holes):  #62;  LI,  I2f  13 
(9  holes}:  #57;  regulator  and  spacers  (5  holes):  #27;  emitter  leads  of  QJ  (2  holes):  #65  —  locate  centers  with  #80;  base  of  Q4f  8 
ground-pad  corners,  ground  side  of  C2,  and  4  ends  of  thin  bias  feed  stubs  (14  holes):  #73.  CI>t7j)F  chip;  C2=  18~pF  chip; 
C4-0.Ql-uF  ceramic;  C7  =  24-pF  mica;  C8,  C9  =  '18~pF  mica.  •Rg  is  adjusted  as  explained  in  text  2Jk  is  the  initial  value  to 
start  from,  *  2-turn  microwave  rfc  as  explained  in  text. 
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pEane  and  solid  tantalum 
capacitors  are  necessary 
because  of  the  noise-gener- 
ating  regulator.  Other 
types  will  not  provide 
proper  bypassing.  The  two 
ground  planes  are  connect- 
ed with  a  molded  choke, 
Once  the  circuit  board  has 
been  completed  and 
screwed  down  on  the  spac- 
ers, the  input  and  output 
connectors    are    soldered, 

0 


and  the  converter  is  ready 
for  tune-up 

Power  Supply 

The  power-supply  circuit 
of  Fig.  2  is  simple  and  non- 
critical,  so  I  haven't  illus- 
trated the  physical  con- 
struction. Mine  is  built  in 
an  inexpensive  cabinet 
with  rubber  feet  using  ter- 
minal-strip hand  wiring 
The  two  connectors  should 


be  adjacent  to  each  other 
with  a  good  shared  case 
ground.  The  supply  pro- 
vides approximately  26  V 
±4  V  to  the  converter,  pro- 
ducing ample  tuning  range. 
One  possible  modification 
would  be  the  addition  of  an 
antenna  switch 

Mixer 

The    mixer    has    two    in- 
puts:   the   amplified    input 

s 


s 


\ 


Fig.  5.  Circuit  board,  ground-plane  side. 


signal  and  the  local-oscilla- 
tor signal.  The  hybrid  junc- 
tion ring  which  couples 
these  two  inputs  to  the  mix- 
er diodes  has  four  func- 
tions: (1)  It  isolates  the  sig- 
nals from  each  other,  (2)  it 
provides  a  50-Ohm  load  for 
each  signal,  (3)  it  allows 
each  signal  to  divide  equal- 
ly in  power  between  the 
two  output  arms  (each  di- 
ode receives  two  signals 
with  respect  to  ground,  the 
common  connection  of  the 
two  diodes  looks  like 
ground  at  microwave  fre- 
quencies), and  (4}  it  pro- 
vides the  proper  positional 
phase  relationships  for 
these  microwave  input  sig- 
nals so  that  the  mixer  diode 
outputs  reinforce  each 
other. 

A  Smith  Chart  rotation 
and  stub  tuner  transforms 
each  diode's  impedance  to 
50  Ohms  so  that  the  ring 
will  operate  properly  and 
maximum  power  transfer 
will  occur.  This  is  why  tht1 
mixer  diodes  are  not  con- 
nected directly  to  the  out- 
put arms  of  the  ring,  as 
could  be  done  if  the  diodes 
themselves  were  50  Ohms. 
Unmatched  designs  do 
thisr  hoping  to  achieve  50 
Ohms  by  driving  1  mA  or 
more  of  noise-producing 
dc  bias  through  the  diodes 
The  correct  method  is  to 
measure  diode  impedance 
at  a  particular  absorbed 
(not  incident)  power,  con- 
struct an  appropriate 
matching  network  to  trans- 
form that  impedance  to  50 
Ohms,  then  adjust  the  lo- 
cal oscillator  to  provide 
the  required  absorbed 
power 

One  very  convenient 
method  of  monitoring  ab- 
sorbed power  is  to  measure 
the  "self-bias/'  which  is  the 
average  rectified  current 
driven  by  the  local  oscilla- 
tor To  maximize  mixer 
conversion  efficiency,  I 
chose  3-mA  self-bias.  My 
earlier  models  did  use  a 
small  amount  of  dc  bias, 
but  this  did  not  improve 
conversion  efficiency 
whatsoever   (which    is    not 
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true  of  all  mixers).  This  mix- 
er uses  HP  5082-2817 
Schottky  diodes,  intended 
for  low-noise,  high-sensitiv- 
ity mixing  at  2  GHz.  Using 
other  mixer  diodes  would 
of  course  ruin  the  match- 
ing. If  desired,  the  self-bias 
can  be  measured  by  cut- 
ting one  of  the  bias  stubs 
near  its  dc  ground  end,  in- 
serting a  chip  capacitor, 
and  connecting  a  milliam- 
meter  across  it  (yes,  cur- 
rent is  made  to  flow  from 
dc  ground  through  two  di- 
odes, back  to  dc  ground) 
The  chip  capacitor  must  be 
replaced  with  a  short  when 
finished  to  complete  the  dc 
return  path  The  diodes 
must  be  connected  in  se- 
ries (either  direction)  for  a 
dc  path  to  exist. 

Local  Oscillator 

The  tuning  range  of  this 
oscillator  is  approximately 
1.8  to  2.4  GHz  with  the 
power  supply   set  at  mid- 


range.  Because  of  the  un- 
usually large  emitter  resis- 
tor and  emitter-resistor 
voltage  (large  dc  negative 
feedback),  the  dc  operat- 
ing point  of  this  transistor 
is  held  very  constant  over 
wide  variation  of  the  tem- 
perature-sensitive dc  beta 
and  V^e.  This  and  the  mode 
of  oscillation  produces  the 
high  stability  already  men- 
tioned. 

As  stated  earlier,  this  is  a 
reflection  oscillator.  The 
frequency  of  oscillation  is 
not  determined  by  a  feed- 
back network;  there  is  no 
feedback.  The  base  is 
grounded  with  a  chip  ca- 
pacitor and  the  collector 
serves  as  both  the  input 
and  output:  Looking  into 
the  collector,  there  is  a 
range  of  frequencies  over 
which  the  reflection  coeffi- 
cient is  greater  than  one, 
indicating  negative  resis- 
tance. When  attached  to  a 
resonant    circuit   with    the 


correct  reflection  coeffi- 
cient (in  this  case,  a  series- 
tuned  microstrip  segment), 
the  transistor  oscillates. 
The  oscillator  is  capable  of 
a  much  higher  power  out- 
put but  its  bias  network 
should  not  be  modified 
since  its  power  output  af- 
fects the  mixer-diode  im- 
pedance for  which  the 
matching  network  was  de- 
signed. 

Input  Amplifier 

High    output    amplifica- 
tion will  do  nothing  to  bet 

ter  a  system  with  a  poor 
noise  figure;  however,  high 

input  amplification  can  cut 
a  system  noise  figure  in 
half  while  doubling  system 
gain.  System  gain  is  the 
sum  of  stage  gains  in  dB, 
but  a  system  noise  figure  is 
more  involved; 

^system  =   ^1    +  (F2  ~  1)/Gl 

+  ft  -  VIGiGj  +  (F4  - 

1)/C1C2C3  +     ,, 

where  F  and  C  are  stage 


noise    figures    and    gains 
(power  ratios,  not  dB). 

An  input  amplifier  is 
beneficial  in  terms  of  noise 
figures  as  well  as  in  terms 
of  sensitivity,  gain,  and  os- 
cillator-antenna isolation. 
There  are  many  different 
criteria  to  choose  among  in 
microwave-amplifier  de- 
sign. This  one  uses  narrow- 
band matching  to  achieve 
maximum  power  transfer 
into  the  50-Ohm  load  while 
providing  a  50-Ohm-input 
impedance  One  alterna- 
tive approach,  designing 
the  input  amplifier  for  min- 
imum noise  figure  instead, 
would  have  reduced  the 
gain,  possibly  increased  the 
system  noise  figure,  and 
required  precise  antenna 
matching. 

The  input  amplifier's 
S-parameters  which  were 
used  to  design  its  matching 
stubs  are  sensitive  to 
changes  in  the  dc  bias.  In 
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Fig,  6,  Parts  placement,  ground-plane  side. 
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Microwave  transistors;  Hewlett-Packard  HXTR-2102 
Schottky  mixer  diodes:  Hewlett-Packard  5082-2817 
Dual-gate  MOSFETs;  Sylvania  ECG-454  or  simitar 
LM317T  voltage  regulators 

.28-  to  .42-uH  s tug-tuned  inductors  (Q  =  70  @  .35  uH  &  63 
MHz):  Gowanda  Electronics  TO330  or  similar 
22-uH  molded  chokes:  Gowanda  Electronics  8/222  or 
similar 

Gold-plated  female  SMA  connectors  with  rubber  gasket, 
for  0.085"  semi-rigid  tubing:  Amphenol  901-9210-2 
Gold-ptated  male  SMA  connectors  for  RG-316/U  coax 
cable:  Omnt-Spectra  OSM  501-3 

Femaie  BNC  bulkhead  connector  with  rubber  gasket: 
Amphenol  31-102  or  similar 

Female  BNC  bulkhead  connector:  Amphenol  31-221  or 
similar 

Male  BNC  connectors  for  RG-59/U  coax  cable:  Radio 
Shack  278-104  or  similar 

F-59  connectors  for  RG-59/U  coax  cable:  Radio  Shack 
278-211  or  similar 

F-61  connector:  Radio  Shack  278-212  or  similar 
0,085"-diameter,  50*Ohm  semi-rigid  coaxial  tubing  (cop* 
per-jacket  tubing) 
RG-316/U  50-Ohm  coax  cable 

RG-59/U  75-Ohm  coax  cable  for  downlead  and  connec- 
tion to  TV  (under  3-dB  loss  per  100  feet  at  63  MHz) 
47-pF  (or  larger)  NPO  ceramic  or  porcelain  chip  caps  (not 
critical;  18  pF  will  work)  such  as  Union  Carbide 
1&pF  NPO  ceramic  or  porcelain  chip  cap  such  as  Union 
Carbide 

18-pF    mica    cap:    Cornel hDubi I ier   CD1OCD18QJ03   or 
similar 

24-pF    mica   cap:    Cornel l-Dubilier    CD1O-ED240J03    or 
similar 

1.5-to-6.0-pF  microminiature  ceramic  trimmer  such  as 
Erie*  (range  not  critical;  e.g.,  2.0  to  10  pF  would  work) 
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0.01 -uF  miniature  ceramic  caps:  Coming  CAC03X7R1Q3K 

or  similar 

4.7-uF.  35-V  aluminum  electrolytic  cap 

10-uFT  35-V  aluminum  electrolytic  cap 

2200-uR  50V  aluminum  electrolytic  cap:  Digi-Key  2200/50A 

or  similar 

1k  linear  potentiometer 

y**Watt,  5%  carbon  composition 
resistors  (film  should  work) 
51*Ohm 
120-Ohm 
160Ohm 
180-Ohm 
2O0Ohm 
360-Ohm 
1k-Ohm 
1.6k-Ohm 
27k-Ohm 
3k*Ohm 
10k-Ohm 
5.1kOhm 

1N4002  or  simitar  rectifier  diodes  or  molded  bridge 
25*V  power  transformer.  Radio  Shack  273-1512  or  similar 
(the  converter  draws  57  mA:  a  light-duty  transformer 
could  be  used  instead) 

Power-supply  cabinet:  Radio  Shack  270-252  or  similar 
7mik5"  x2if  diecast*aluminum  case  with  flange  lid:  Bud 
CU-247 


•Typical  potentiometer:  Bourns,  part  #3262W,  hermetically- 
sealed  microminiature  potentiometer,  12-turn,  50k.  This  is  a 
high-quality  trimmer  availble  only  from  industrial  suppliers. 
The  unit  cost  is  $9.22,  but  a  similar  inexpensive  pot  can  be 
substituted.  Substitutes  should  also  be  hermetically  sealed, 
however. 


effect,  changing  the  bias 
changes  the  tuning.  That's 
one  reason  why  an  on- 
board regulator  is  neces- 
sary. Unfortunately,  an 
emitter  resistor  can't  cor- 
rectly be  used  with  the  in- 
put amplifier  as  was  done 
with  the  local  oscillator,  so 
a  different  negative-feed- 
back network  which  re- 
quires an  initial  adjustment 
was  necessary. 

Optimum  performance 
won't  be  achieved  if  the 
bias  conditions  differ  very 
much  from  the  required 
Vce— 15  V  and  lc  =  25  mA. 
To  compensate  for  differ- 
ences in  dc  beta  between 
similar  devices,  the  input 
amplifier's  base  resistor, 
R^f  should  be  chosen  to 
provide  this  bias  point  ac- 
curately. Note:  For  both 
the  input  amplifier  and  lo- 
cal oscillator,  be  very  care- 
ful to  apply  Vcc  =  20  V  only 


after  the  bias  network  is 
complete  because  the 
open-base  breakdown  volt- 
age, Vceo  is  20  V;  the  tran- 
sistor may  be  destroyed 
otherwise.  With  the  base 
connected,  BVces  =  30  Vf 
minimum,  so  there  is  no 
danger  if  the  network  is 
complete. 

Accurately  measure  all 
the  input  amplifier's  bias 
resistors  before  they  are 
soldered  in  so  that  lc  can 
be  calculated  from  their 
operating  voltage  drops 
Adjust  base  potentiometer 
Rp  to  approximately  10k 
after  connecting  its  wiper 
to  either  end,  and  then 
solder  its  two  ends  into  the 
board.  Note  that  the  photo- 
graphed board  used  a  fixed 
resistor  for  R^;  finding  an 
accurate  fixed  value  is  a  te- 
dious process.  During  tune- 
up.  powder  is  applied  (via 
the  BNC  connector)  and  Rg 


is  adjusted  to  provided 
Vce  =  15.0  V.  If  is  then 
calculated  from  the  bias 
network  voltages  and  resis- 
tances. 

It  probably  won't  be  pos- 
sible to  simultaneously 
achieve  the  required  cur 
rent  and  voltage  exactly 
without  varying  R^  as  well 
as  R[i,  so  a  tradeoff  is  nec- 
essary; e.g.,  15,2  V  and  25.2 
mA  would  be  a  better 
choice  than  15.0  V  and  25.6 
mA.  The  input  and  output 
of  the  input  amplifier  are 
shunted  to  ground  through 
quarter-wave  bias  stubs 
with  a  chip  and  tantalum 
capacitor,  This  acts  as 
a  shunt  bandpass  filter, 
shorting  all  lower  fre- 
quencies. 

Output  Amplifier 

This  is  a  basic  two- 
stage  amplifier  with  three 
resonators    to    provide    the 

73  for 


desired  overall  band- 
pass response.  Although 
MOSFETs  have  advantages 
over  bipolar  transistors, 
one  precaution  which  must 
be  observed  has  to  do  with 
susceptibility  to  static  dis- 
charge. It  would  be  a  good 
idea  to  connect  the  MOS- 
FETs last,  working  above  a 
grounded  benchtop.  Once 
soldered  in,  the  danger  is 
over 

Tune-Up 

After  the  converter  has 
been  built  but  before  con 
necting  any  of  the  four 
transistors,  the  first  step  is 
to  measure  the  output  of 
the  on-board  regulator 
with  an  input  of  about  25 
V;  if  it  doesn't  supply  an  ac- 
curate 20  V,  adjust  one  or 
both  of  its  resistors  Until  it 
does: 

Vcc  -1.25f1  4-  (Rz/RiJL 
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coaxial  R.  F. 

antenna  switches 


-CS*3G 


-C«2 


#CS*AG 


B'W 


Heavy  Duty  switch  for  true 
1  Kw  POWER  -  2  Kw  P.E.P. 


Single  Pole,  3  Position 
Desk  or  wall  mount 
All  unused  positions  grounded 

#CS3G    UHF  connector*  /  $27-25* 
#CS3&6NC  -  BNC  connecJQB  /  $36.50* 

2  tote,  2  Position,  bypasses, 
lineon  refiectometers.  antenna 
tuners,  etc. 

#C$-2-2 -  UHF  connectors/  $34-25* 

Single  Potet  5  Portion,  oil  unused 
positions  grounded 

#CS*G-  UHF  connectors/  $32.00* 
#CS-6G-aNC-BlsCccrviectoR   $46,50' 

*  Shipping  and  handling  tor  any 
item  add  S2  each. 


AIL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
AT  your  Distributors  wnt©  or  call 
10  Carol  Street.  Bristol  PA    1900? 

(215)  768-5581  .53 


Next,  after  the  board  is 
completed  (with  Rg  preset) 
and  mounted  in  the  case 
with  the  connectors  sol- 
dered, tune-up  consists  of 
adjusting  Rg  as  already  ex- 
plained, adjusting  the  lo- 
cal-oscillator frequency 
with  its  trimmer  capacitor 
(with  the  power  supply  set 
at  midrange),  and  then 
peaking  the  three  slug- 
tuned  output-amplifier  in- 
ductors, which  provides  a 
6-MHz  overall  bandpass  re- 
sponse In  actual  use,  with 
the  output  resonator  load- 
ed by  a  75-Ohm  television 
input  instead  of  a  50-Ohm 
spectrum  analyzer,  the  re- 
sponse would  be  broader. 

The  local-oscillator  sig- 
nal can  be  monitored  at 
the  converter  output  with 
either  a  spectrum  analyzer 
or  microwave  frequency 
counter  if  either  is  avail- 
able If  not,  the  transmitted 
signal  should  be  usable  for 
tune  up  since  the  resona- 
tors   don't    peak    sharply. 
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Butterworth  bandpass  re- 
sponse would  require  dit 
ferent  component  values* 
and  alignment  equipment 
would  be  mandatory.  For 
an  input  at  2.153  GHz  and 
the  output  tuned  to  chan- 
nel 3,  centered  at  63  MHz, 
the  oscillator  is  tuned  to 
2,216  GHz,  The  voltage 
tuning  range  is  broad 
enough  to  tune  both  the 
correct  and  image  oscilla- 
tor frequencies. 

My  antenna  consists  of  a 
feedhorn  placed  at  the  fo- 
cus of  a  parabolic  dish.  En  a 
strong  signal  location,  a 
dish  isn't  necessary;  the 
feedhorn  itself  can  be  used 
as  the  antenna  since  the 
dish  only  increases  the 
area  over  which  the  signal 
is  collected.  The  feedhorn 
produces  a  microwave 
standing  wave  within  itself 
so  that  the  signal  can  be 
picked  off  with  a  quarter- 
wave  dipole.  For  a  given 
frequency,  the  dipole's  op- 
timum position  in  the  feed- 
horn   depends    on    the 

,1986 


"guide  wavelength,"  which 
depends  on  the  radius  of 
the  circular  waveguide 
used,  I  prefer  to  use  other 
than  coffee  cans  because 
of  their  ribs.  I  chose  a  can 
which  was  used  to  ship  sili- 
con wafers  because  the 
sides  and  end  are  very 
straight  and  smooth,  more 
like  a  commercial  wave- 
guide section.  This  means 
cleaner  internal  reflections 
with  no  scattering. 

For  a  feedhorn  with  a 
2.0-inch  radius  operating  at 
2  153  GHz,  the  dipole  is 
placed  5.8  cm  from  the 
closed  end  of  the  can  (par- 
allel to  it)  The  dipole 
should  be  oriented  ver 
tically  since  that  is  the 
normal  transmission  polar- 
ization. There  may  be  an 
adjacent  channel  with  hori- 
zontal polarization,  The 
quarter-wave  dipole  is 
made  by  soldering  a  piece 
of  semi-rigid  coaxial  tubing 
to  an  appropriate  SMA 
connector,  removing  the 
shield  all  the  way  to  the 
connector,  and  then  trim- 
ming the  center  conductor 
to  3.3  cm  long.  I  use  thin  sil- 
ver/teflon RC-316/U  cable 
with  an  SMA  connector  on 
each  end  to  connect  the 
antenna  to  the  converter. 
The  input  impedance  was 
designed  to  be  50  Ohms;  it 
should  be  possible  to  use 
other  antenna  systems, 
cable  configurations,  or 
preamplification  stages  if 
desired. 

Summary 

When  I  completed  the 
project,  I  was  entirely  satis- 
fied with  this  converter  and 

felt  I  could  recommend  it 
to  others  without  reserva- 
tion. Unfortunately,  I  have 
since  experienced  one 
problem  with  the  most  re- 
cent set  of  ten  HXTR-2102 
transistors  I  purchased: 
Some  input  amplifier  tran- 
sistors have  failed,  even 
though  they  were  operated 
at  the  manufacturer's  rec- 
ommended bias  point. 
There  have  been  no  local 
oscillator  failures,  but 
these    are    operated    at    a 


lower  power  level  This 
seems  to  be  a  manufactur- 
er's isolated  lot  problem, 
but  I  can't  be  certain  since 
I  no  longer  have  access  to 
the  array  of  sophisticated 
equipment  used  during  de- 
velopment This  problem 
may  be  augmented  by  the 
tantalum  capacitor  on  the 
base  of  the  input  amplifier 
transistor,  since  this  holds 
the  transistor  off  for  ap- 
proximately 10  millisec- 
onds; with  no  current  being 
drawn,  20  V  appears  at  the 
collector  for  this  time.  Al- 
though it  doesn't  strictly 
apply,  this  happens  to 
equal  the  absolute  maxi- 
mum rating  for  Vteo,  As  a 
precaution,  one  may  want 
to  remove  this  tantalum 
capacitor  and  run  the  on- 
board regulator  at  19.1  V 
instead  of  20.0  V  by  chang- 
ing R1  from  a  200-Ohm  to  a 
210-Ohm,  1  %-tolerance  re- 
sistor. If  no  other  changes 
are  made,  the  input  ampli- 
fier will  then  be  slightly  de- 
tuned by  operating  some- 
where near  15  V  and  20 
m,\  depending  on  the  ad- 
justment of  Rg  One  can  al- 
ways totally  eliminate  the 
input  amplifier  transistor 
by  removing  all  the  bias 
and  tuning  stubs  from  the 
input  line  with  a  razor 
blade  and  using  a  copper- 
foil  short  in  place  of  the 
transistor,  this  would  mean 
the  loss  of  about  14  dB  of 
gain  and  some  sensitivity. 

For  a  better  understand- 
ing of  this  project's  design, 
or  for  practical  application 
in  another  project,  copies 
of  my  design  notes  are 
available.  They  include  ex- 
planations, test  data,  and 
all  calculations,  including 
Smith  Charts,  waveguide 
and  microstrip  calcula- 
tions, and  a  table  of  micro- 
strip  transmission  line  im- 
pedances. I  will  send 
copies  of  these  notes  first- 
class  postage-paid  for 
$4.00.  Many  parts  are  avail- 
able only  from  industrial 
suppliers  and  so  are  diffi- 
cult to  obtain.  I  intend  to 
supply  a  set  of  parts,  write 
to  me  for  details.  ■ 
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June  1985 

Special  issue— RTTY,  9N1MM  profile 

July  1985 

Dayton  in  pictures,  world's  largest 
array,  add-on  digital  display 
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WTJl  updates 

September  1985 
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skywires! 
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simple  signal  generator 
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Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "FLICK1'  of  a  switch, 
measure  "PEAK  POWER'1  in  most 
AM,  SSB  or  pulse  systems.  Our 
standard  features  a  complete  selec- 
tion of  plug-in-elements  plus  our  two 
year  warranty  makes  the  Model 
83000A  an  investment  worth  looking 
at.  So  go  ahead,  take  a  "PEAK' 
you'll  like  "WATT  you  see! 

Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


^45 

15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233 
1-800-COAXIAL  Telex:  98-0630 
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fefi  Schwartz  KMQOU 
218  North  Sumner  Avenue 
Margate  City  Nf  Q84V2 


Get  With  the  Program  and 
Speed  Up  Your  Code 

Here's  an  opportunity  to  increase 
your  code  speed  without  QRM,  QRN,  or  QSB! 


As  the  son  of  two  licensed 
amateur-radio  opera- 
tors, it  was  natural  that  1 
would  find  hamming  an  in- 
teresting  hobby  The  theory 
was  no  probfem  for  me  as  1 
have  always  been  interested 
in  electronics,  but  the  code 
did  not  come  quite  so  easily. 
I  practiced  and  practiced, 
and  finally  passed  my  Nov- 
ice examination. 

Soon  after  receiving  my 
Novice  license,  I  realized 
that  upgrading  was  a  must. 
The  code  requirement  of  thir- 
teen words  a  minute  seemed 
insurmountable.  Because  I 
am  a  high-school  student, 
my  time  is  somewhat  Mm- 
ited  and  time  devoted  to 
code  practice  became  less 
and  less.  Finally  I  decided  to 
wait  for  the  summer,  when  I 
could  devote  as  much  time 
as  I  wanted  toward  getting 
my  General  ticket 

The  summer  came,  but  I 
soon  realized  that  I  was  not 
making  any  progress  trying 
to  increase  my  code  speed 
by  operating  in  the  Novice 
bands,  and  as  an  Apple  com- 
puter enthusiast  I  decided 
to  put  my  computer  to  work 
with  a  program  to  send  ran- 
dom code. 

After  I  completed  this 
program,  I  modified  it  to 
show  me  what  it  sent  and  to 
check  my  copy  for  any  er- 


rors. Back  to  the  drawing 
board  once  again.  The  new 
program  would  send  the 
code  and  then  prompt  for 
the  letters,  numbers,  or  sym- 
bols when  it  was  finished 
sending  whatever  number  of 
characters  the  user  desired  I 
also  added  into  the  program 
a  method  of  scoring  the  user 
for  the  number  of  correct 
and  incorrect  characters 
copied,  The  next  problem 
that  I  faced  was:  If  I  missed 
a  number  of  characters  while 
t  was  practicing,  1  could  not 
be  sure  which  character  was 
next  in  line  when  I  was 
checking  what  I  had  copied 
I  overcame  this  bv  having 
the  program  show  the  user 
all  of  the  characters  on 
screen  in  the  order  sent 

When  this  program  was 
completed  1  still  wasn't  sat- 
isfied. It  was  partly  because 
I  enjoyed  working  on  it  and  I 
was  sorry  the  effort  was 
over;  so  I  rewrote  the  pro- 
gram with  several  enhance- 
ments First  I  made  it  menu 
driven.  The  user  can  select 
the  mode  of  practice  he 
wants  to  take,  the  speed, 
and  the  tone,  all  from  a  se- 
ries of  menus. 

Other  enhancements  in- 
cluded a  drill  that  shows  on 
the  screen  the  character 
sent  less  than  a  second  after 
the  code  sound  is  sent  This 


gives  the  user  enough  time 
to  recognize  the  character 
in  his  mind,  but  not  enough 
time  to  think  about  it  or 
break  down  the  character  in 
his  mind. 

The  new  version  of  the 
program  was  just  about 
complete  when  I  decided 
there  was  one  more  modifi- 
cation it  needed  I  made  the 
program  keep  the  speed  that 
the  character  is  sent  at  15 
wpm  and  varied  only  the 
time  between  characters. 
The  menu  allows  you  to  se- 
lect the  code  speed  you 
wish  to  copy,  but  only  the 
space  between  characters 
changes,  not  the  speed  of 
the  code  itself.  This  results 
in  a  program  that  makes  it 
easier  tor  you  to  increase 
your  speed  because  you  are 
already  used  to  the  pattern 
of  faster  code  This  method 
also  makes  taking  the  code 
apart  in  your  mind  almost 
impossible;  you  learn  to  rec- 
ognize the  characters  only 
by  their  sound 

This  program  is  written 
completely  in  Applesoft 
Basic  and  will  work  on  the 
Apple  II  +  or  Me.  It  uses  two 
machine-language  subrou- 
tines that  are  POKEd  into 
memory  when  the  program 
is  run.  These  routines  are  at 
location  $300  and  perform 
two   needed  functions   thai 


can  be  used  in  your  own  pro- 
grams. 

The  first  of  these  routines 
generates  the  tones.  If  you 
run  this  program  and  then 
exit  it  the  routines  will  be  in 
memory.  You  can  BSAVE 
them  for  your  own  use.  To 
use  the  tone  routine,  POKt 
the  pitch  into  location  $0 
and  the  duration  of  the  note 
into  location  $1;  then  CAtL 
768  will  play  the  desired 
note. 

The  second  of  these  rou- 
tines is  used  to  scramble  the 
random-number  generator 
This  is  done  by  scanning  the 
keyboard  and  choosing  a 
random  number.  If  a  key  is 
pressed,  then  it  continues, 
and  if  not,  it  does  it  again 
and  again.  This  means  that 
while  waiting  for  a  keypress, 
the  program  is  scrambling 
the  random  numbers  that 
will  be  used.  This  is  needed 
because  when  the  disk  is 
first  BOGTed,  the  random- 
number  generator  is  given  a 
seed  number  The  routine 
just  steps  through  these  to 
make  them  "more  random/' 

To  begin,  run  the  pro- 
gram. A  menu  will  appear 
on  the  screen  and  ask  for 
your  choice  The  choices 
displayed  are,  first,  practice 
drill,  which  is  a  drill  that  is 
scored  and  will  prompt  for 
the    number    of    characters 
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you  desire  to  receive.  The 
second  option  is  the  visual 
drill.  This  drill  shows  the 
character  sent  on  the  screen 
just  after  it  was  sent.  The 
third  option  on  the  menu  is 
to  change  the  tone.  Enter  a 
number  from  one  to  255, 
The  fourth  option  is  the 
speed  control  and  gives  a 
sub-menu  with  your  choice 
of  speeds,  The  last  option  on 
the  menu  is  to  exit  the 
program  to  Basic.  Any  key 
pressed  other  than  those  in- 
dicated will  be  ignored. 
When  you  use  the  first  drill, 
the  speed  remains  un- 
changed This  is  not  the  case 
with  the  second  drill.  The 
second  drill,  when  exited, 
will  reset  the  speed  back  to 
15  wpm.  When  the  program 


is  run,  all  speeds  are  set  to 
15  wpm  until  changed- 

This  program,  as  well  as 
your  Apple  itself,  can  be 
greatly  enhanced  by  adding 
a  simple  and  inexpensive 
modification.  The  Apple  is  a 
remarkable  piece  of  hard- 
ware, but  there  is  a  flaw.  The 
audio  of  the  Apple  is  not  up 
to  par.  Part  of  this  is  due  to 
the  small  size  of  the 
speaker  With  the  following 
simple  modification,  you 
can  give  your  Apple  a  very 
loud  voice. 

An  audio  output  trans- 
former is  required  such  as 
Radio  Shack  part  number 
273-1 380,  The  primary  of  the 
transformer  (blue  and  green 
leads)  is  connected  via  a 
length  of  shielded  cable  to 


the  auxilary  input  of  any 
amplifier.  The  secondary 
(red  and  white  leads)  is 
connected  to  the  speaker  of 
the  Apple,  The  best  way  to 
do  this  is  to  splice  into  the 
wires  of  the  speaker.  The 
speaker  of  the  Apple  is 
located  face  down  on  the 
left  side  of  the  Apple  near 
the  keyboard. 

When  this  modification  is 
made,  the  center  tap  of  the 
primary  of  the  transformer 
(black  lead)  should  be  cut 
off;  it  is  not  needed  The 
audio  of  the  Apple  wil  I  work 
normally  but  also  will  be  fed 
through  your  amplifier.  I  use 
the  amplifier  in  my  color 
monitor.  This  simple  modifi- 
cation will  make  this  code 
program    more    useful    and 


will  enhance  any  Apple  ap- 
plication using  sound. 

This  program  has  helped 
me  and  I  hope  that  it  will 
help  you,  too.  The  modifica- 
tion can  be  made  with  only 
a  small  investment  in  a 
transformer  and  some  cable 
This  program  will  operate 
without  it,  but  by  enhancing 
the  sound  of  the  computer, 
the  program  sounds  better. 
Due  to  the  excessive  length 
of  this  program,  I  will  supply 
it  on  a  DOS  13  disk  upon  re- 
ceipt of  a  check  for  $10.00 
and  a  self-addressed  mailing 
label. 

Here  is  your  opportunity 
to  increase  your  code  speed 
v\  ith  no  QRM,  QRN,  or  QSB, 
and  at  your  own  conve- 
nience. Enjoy!  ■ 


Program  listing. 


10  RESTORE 
20  P  •  100;  POKE  0,F 
*0  SP  -  30 

40  OIK  A5(  19)  ,CS(  39)  ,05(1000) 

SO     DATA  173,48,192  J  36  t208>,  198,1,240^,202 ,208  ,2*6, 166, 0,76,0. 1.96 

60     0ATA  141,16,192,32    ,174,239,173.00,1*2,201,08,144,246,96 

70     DATA     01 lA^OOO.t.LOIOiC, 100, ft,0,E,0010,f , L 10,C,0000,B,00#1 ,0111,1,10 
i  .it.OtOO.L,!!,*,^,^!!  1,0, 0110, F, 110*  (Q,GlOfft,«M,5  , 1  ,T,Qm  ,0,0001, 

.on ,  m,  toot,!,  ion,  if  tnoo/,: 

DATA     01111,1,00111,2,00011,3^00001,4,00000,5,10000,6, 11000, 7,11100,0 

,11 110, 9,1 I 11 1,0 .010101,. ,001100. 
DATA        110011,*,™ 

FOR    1   *  748  TO  BOO:    R£AD   Xi    POKE   I,X:    NEXT 

FOR    I    «  t  TO    39;    READ  CS(T):    HEAD  A$( I ) :    NEXT 


80 

90 
100 
110 
120 

no 

L40 
LSD 
160 
165 

L70 


L30 
190 
200 

210 
220 

240 
250 
260 
270 

180 

290 

295 
MM 

310 
320 
310 
340 

.,, 
370 
190 

410 
420 
430 
444 
450 
460 
47Q 
4S0 
490 

500 

MO 
520 
..  W 

540 
550 


TEXT    :    HOME    : 
CALL  787 
GET   AS 


VTAB   It  j    PRINT     TAB(    8); "PRESS   ANY   KEY  TO   START 


TEXT 
C    -  0;g   = 
KIMK 
INVKttSE 
M      HORSE 
;:    NEXT 
NORMAL 
PRINT    S 
PRINT 
PRINT 
PHI  ST 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
VTAB 
A$): 
HOME 
IP  A 
IF  A 
A 
H< 
PRINT 


HOME 

■  0 


!    FOR 
CODE 


I    -    1    TO 

1'RACTICE 


PRINT 


i  « 


39;    PRINT    "    "*t    NEXT    I    PRINT 
PROGRAM  VI  .  1" :    FOR   I    -    1 

LNVEfiSfi    i    FOR    I    =    I    TO    39  2    PRINT 


:'  NORMAL    :    PRINT 
TO    39:    PRINT    "-" 


NEXT 


PRINT   :    PRINT     TAB{ 
Cl>.    PRACTICE  DRILL" 

<2>,    VISUAL  DRILL" 

<3>_   SET  TONE" 

<4>,    SET   SFEID" 


<5>.    EXIT  TO   BASIC" 
22:    PRINT   "ENTER  THE   NUKBER  OF  YQflft 
IF  A  <   1  Ofc  A  >  5  THEN   165 


17); "OPTIONS ":    PRINT    :    PRINT 


CBOtCE- 


GET   AS: A 


V'AL    C 


5  THEN 

ft  then 

3   THEN 

FRUCT    : 


HOME    : 

PRINT 


END 


ENTER  TMK    FITCH    (100    IS  NORMAL)"; 
P   <  0  OR   P  >   255  THEN   310 
POKE  0,P:    GOTO    1ljL> 
-   1    THEN   500 

:    PRINT      PRESS    >»RESET<<X  TO   EXIT   THIS    NODE 
34,1 

1010,102:    POKE    1011,213:    POKE   1012,112 
INT  (   RNT*  U>   *   39)    *    1 


INPUT   P5:P   -     VAL    (FS):    IF 


IF   A 

HC"-ri 

POKE 

POKE 
R  - 
L  -      LEU    (CS(R)> 

FOR    1   -    1    TO   L 
55   -     MIPS   (C^Cfihl.l) 

IF   S5    =  "0"    THEN     G05UB  870 

IF    Si-    =    1*  THEN      GOSL'B  890 

NEXT 

GOSUB  910 

VTAB    t|i    tfTAB    19:    PRINT  AS(R) 

FOR  Z  -   1   TO  90:    NEXT  Z:    CQTO  400 

REM     DRILL 

HOME    :    PRINT    :    INPITT    "HOW  MANY   CHARACTERS" 

HOME    !    PRINT    "        GET  READY   TO  COPY    CODE" 

FOR  Z  -  10  TO   0  STEP      ~    1 

VTAB   11;    PRINT     TAB*    L9):Z 

FOR   DD    -    I    TO    50C :    NEXT   DD 

IK   Z   =    LO   THEN      VTAB    Lit    PRINT      TAB(    19);" 


:CH 


5  70  NEXT    Z 

580  HOME 

590  FOR   ZZ    »    I    TO   Til 

600  R  =      INT    (    RNlJ    (1)    *    39)   +   1 

e-io  l  =     LEU  (CS(R)J 

620  FOR   S   *    L   TO   L 

630   55    »     HI  OS    VCS(R>.S11) 

640  IF   Si    =    "0"   THEN      GOSUB   670 

650  IF    S$   *    "I"   THEN      GQS5JB  890 

660  TfEXT  Si   COSUB  910:Q5(ZZ)   »  AS(R) 

670  NEXT   12. 

680  REM     SCORE 

690  HOME 

700  fl»R  2   -    L   TO  CH 

710  PRINT  ^EETER  CHARACTER  *    ~ \Z\ 

720  GET  US:    IF   US    -  QS(Z)   THEN      PRINT    *   CORRECT";C   -   C  +    I 

730  IF  US    <      >   g$U)    THEN      PRIST   "    INCORRECT  "jQ${Z):U   -  V  +    I 

740  NEXT   Z 

750  PRINT    1    PRINT    :    PRINT    "HIT   ANY  KEY  TO  CONTINUE";:    GET   US:    HOME 

760  PRINT      TAB(    t7>j  "ANSWERS" 

7  70  POKE    34,1 

7B0  PRINT 

790  FOR    I    -    I    TO   CH    STEP    3 

BOO  print  0JU)tQSU   +   UtqS(i  +  2) 

&10   G   »   G   +    1:    IF   0   -    10    THEN      PRINT    "HIT    ANY    KEY    TO   CONTINUE" ; I    GET   C$:G 

■  0 

820  PRINT 

S30  NEXT    t 

840  PRINT    :    PRINT   "   CORRECT   ";£}"  INCORRECT   ";W 

850  PRINT    :    VTA!   23s    FRIST   "HIT  ANY   KEY   TO    RETURN   TO  THE   MAIN   MENU"; S    GET 

US?    GOTO    ISO 

8*0  END 

870  POKE    1,30;    CALL   768:   FOR  2  -  I  TO   10  s    KEJtT 

880  RETURN 

090  POKE    1.90:   CALL    768:    FOR  Z   »    i  TO   10:    NEXT 

900  RETURN 

910  FOR    Z    *    I    TO    SP:    NEAT    :    RETURN 

920  REM      MENU 

930  BDME    :    PRINT    "ENTER    SPEED" 

940  PRINT   " * 

950  PRINT  \   PRINT 

960  PRINT  "<l>t  3  W.P-H." 

970  PRIST 

980  PRINT  "C2>.  4  W.P.M." 

990  PRINT 

1000   PRINT  "<3>,  5  W,P,M. 

1010   PRINT 

1020  PRINT  "<*>,  7  W.P.M.. " 

1030   PRINT 

1040   PRINT  "C5>*  9  W.P/M." 

1050   PRINT 

1060   PRINT  "<&>.  10  W,P,M." 

1070   PHINT 

1Q80   PRINT  "<7>.  II  y,P<M.fc 

1090  PRINT 

1 100   PRINT  "<a>.  IS  W.P.M." 

1110  VTAB  ^2:  PRINT  "ENTER  THE  NUMBER  OF  YOUR  CHOICE";:  GET  AS: A  *  VAL 

CAS) 
1 120   IF  A  <  1  Oft  A  >  8  THEN  920 
1110   IF  A  •  I  THEN  ^7   -  *500 

L140  IF  A  -  2   THEN  SP  -  2SO0 

1150  IF  A  -  3  THEN  SF  =  1^70 

1160  IF  A  =  i  THEN  SP  -  1000 

1170  IF  A  -  5  THEN  SP  -  700 

liaO  IF  A  -  6  THEN  SP  -  500 

1190  IF  A  -  7  THEN  SP  =  200 

1200  IF  A  -  8  THEN  SP  =  100 

UtO  GOTO  150 
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HF  Equipment  Regular 

IC  735  HF  transceiver/SW  rcvr/mic  849.00 

PS-5S  External  power  supply 160.00 

AT-150  Automatic  antenna  tuner.,,  349,00 

Fl-32  500  Hz  CW  filter 59  50 

EX-243  Electronic  Keyer  unit ..... . ,  5000 

IC-745  9-band  xcvr  w/,1  30  MHz  rcvr  999.00 

PS-35  Internal  power  supply  .......  160.00 

EX  241  Marker  unit 20,00 

EX-242  FM  unit 39-00 

EX-243  Electronic  keyer  unit ...  50.00 

FL-45  500  Hz  CW  filter  [1st  IF) 59,50 

FL-54  270  Hz  CW  filter  (1st  IF) 47.50 

FU52A  500  Hz  CW  filter  (2nd  IF)  96.50 

FU53A  250  Hz  CW  filter  (2nd  IF)  96,50 

FL-44A  SSB  filter  [2nd  IF) 159.00 

HM-10  Scanning  mobile  microphone  39,50 

SM-6  Desk  microphone 39,00 

HM-12  Extra  hand  microphone 39,50 

MB-12  Mobile  mount... 19.50 


SALE 
729^ 
1449& 

31495 


769^ 
14495 


&9" 
144^ 


*tk  ■  *  am 


*P"sy 


Su4:  *,.  •   .> 


>H  ?  M  J   8 


UTS    SSS1     3E:. 


.-■■       x  * 
MM 


:      ES=     W&    W Wm 


rcvr 


IC-751  9-band  xcvr/,1-30  MHz 

PS-35  internal  power  supply 

FU2  500  Hz  CW  filter  (1st  IF)..... 

FL-63  250  Hz  CW  filter  (1st  !F) 

FL-52A  500  Hz  CW  filter  (2nd  IF)... 
FL-53A  250  Hz  CW  Titter  (2nd  IF)  „. 

FL-33  AM  filter 

Ft-70  2.8  kHz  wide  SSB  filter 

HM-12  Extra  hand  microphone 

SM-6  Desk  microphone. 

RC40  External  frequency  controller 
MB-18  Mobile  mount 


*    *    ■*    m    *    m 


1399,00  999*° 
160.00  144« 
59.50 
48.50 

96.50  89*5 
96,50  m* 
31.50 
46.50 
39.50 
39.00 
35.00 
19,50 


IC-720A  9bandxcvr#(CL0SE0UT)< 
PS- 15  20A  external  power  supply 

FL-32  500  Hz  CW  filter 

FL-34  5.2  kHz  AM  filter  ., .. 

BC10A  Memory  back-up 

SM-5  8-pin  electret  desk  mic  . 
M8-5  Mobile  mount 


t    r    1     ■     i 


1349.00  699^ 
149.00  13495 
59.50 

49.50 
8,50 

39.00 
19.50 


Other  Accessories:  Regular 

PS-15  20A  external  power  supply 149.00 

CF-1  Coolfng  fan  for  PS-15 45,00 

EX-144  Adaptor  tor  CH/PS-15  ....  6.50 

PS-30  Systems  p/s  w/cord,  6-pin  plug  259.95 

OPC  Opt.  cord,  specify  2,  4  or  6-pin  5.50 

SP-3  External  base  station  speaker....  49.50 

SP-5    Remote  speaker  for  mobiles  ....  25.00 

Cfi-64  High  stab.  ref.  xtal  (745/751)  55,00 

PP-1  Speaker/patch  (specify  radio) . . ,  139.00 

SM-8  Desk  mic  -  two  cables,  Scan 69,95 

SM-10  Compressor/graph  EQ,  8  pin  mic  119.00 

AT-100  100W  8  band  auto,  antenna  tuner  349  00 

AT- 500  500W  9-band  auto,  antenna  tuner  449  00 

AhM  5-band  mobile  antenna  w/tuner  289.00 


SALt 
134^ 


234 


95 


129" 


314" 
399" 
259^ 


ICOM 


Other  Accessories  conr. 

AH-2  8-band  tuner  w/mount  &  whip 

GC-4  World  clock  •  (CLOSEOUT)  • 

HF  linear  amplifier 

IC-2KL  160-15m  solid  state  amp  w/ps 

6-meter  VHF  Portable 

IC  505  3/10W  6m  SSB/CW  portable 

BP-10  Internal  Nicad  battery  pack 

BP-15  AC  charger ... 

EX-248  FM  unit  ...  ♦,...♦,, 

LC-10  Leather  case 


I    i     ■    I    +    i     r 


VHF/UHF  base  rnuiti -modes 

IC-55LD  SOW  6-meter  SSB/CW... 

EX-106  FM  option ,„, 

BC-10A  Memory  back-up..,,.,, 

SM-2  Electret  desk  microphone 
IC-271A  25W  2m  FM/SSB/CW  ... 

AG-20  Internal  preamplifier*... 
IC-27LH  100W 2m  FM/SSB/CW,. 

AG-25  Mast  mounted  preamplifier* 
IC-471A  25W  430  450 SSB/CW/FM  xcvr 

AG-1  Mast  mounted  preamplifier* 
IC-471H  75W  430-450  SS8/CW/FM 

AG-35  Mast  mounted  preamplifier* 


Regular 

549.00 
99.95 

Regular 

1795.00 

Regular 

449.00 
79.50 
12.50 
49.50 
34.95 

Regular 

699.00 

125.00 

8,50 

39,00 
69900 

56.95 
899.00 

84.95 
799,00 

89.00 
1099.00 

84.95 


SALE 

79" 

SALE 
1299 

SALE 
399J- 


SALE 
599** 
U2« 


569* 
759« 
699" 
969" 


Umiter  Offer!  •  Matching  preamp*  only  $100 
extra  with  purchase  of  IC-271A/H  or  IC-471A/H. 


Accessories  common  to  271  A/ H 
PS-25  Internal  power  supply  for  (A) 
PS-35  Internal  power  supply  for  (H) 

PS-15  External  power  supply 

SM-6  Desk  microphone 

EX-3 10  Voice  synthesizer 

TS-32  CommSpec  encode/decoder. 

UT-15  Encoder/decoder  interface 

UT-15S  UT-LBSw/TS  32  installed.. 


and  471 A/H 

.  99.00   89" 

.  160.00144" 

.  149.00134" 

.  39.00 

.  39.95 

.  59.95 

.  12.50 

,  79.95 


VHF/UHF  mobile  multi-modes  Regular  SALE 
IC-290H  25W  2m  SSB/FM,  TTP  mic.  549.00  47995 
IC-490A  10W  430-440  SSB/FM/CW     64900  579" 


VHF/UHF/1.2  GHz  FM  Regular 

IC-27A  Compact 25W 2m FM w/TTP mic  36900 

IC-27H  Compact  45W  2m  FM  w/TTP  mic  409.00 

IC-37A  Compact  2§W  220  FM,  TTP  mic  449.00 

IC47A  Compacl25W440FM,TTPmic  469.00 

PS-45  Compact  8A  power  supply...  112  95 

UT-16/EX-388  Voice  synthesizer . . .  2995 

SP-10  Slimline  external  speaker ...  2995 

IC-32QOA  25W2m/440FM  w/TTP....  54900 

UT-23  Voice  synthesizer 29.95 

AH-32  2m/440  Dual  Band  antenna  3295 

Larsen  PO-K  Roof  mount 20  00 

Larsen  P0-TLM  Trunk-Sip  mount  20.18 

Larsen  PO-MM  Magnetic  mount  1963 

IC-1271A  10W  1.2  GHz  SSB/CW  Base  999  00 

A TV- 1200  ATV  interface  unit TBA 

PS-25  Internal  power  supply  ..,..„  99.00 

EX-3I0  Voice  synthesizer £.,  39.95 

UM5S  CTCSS  encoder/decoder . . ,  79.95 

IC-120  1W  1.2  GHz  FM  Mobile 499.00 

MH2  1.2  GHz  10W  amplifier 339.00 


SALE 
329" 
359" 
329" 
399" 
99" 


489" 


889s- 

89" 


449" 
299" 


Repeaters  Regular  SALE 

RP-3010  440  MHz,  10W  FM,  xtal  cont.  999.00  899" 

RP-12L0  1.2 GHz,  IDW  FM. 99 ch  synth  1 199  00  1089 

Duplejcer  1210  1.2  GHz  duplexes,  1199.00  1089 

Cabinet  for  RP-1210.. 249.00 


Order  Toll  Free:  1-800-558-0411 


Order  To  1 1  Free 
Use  your  Credit  Card! 

Hand -held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m 349.00  289" 

IC-04AT  for  440  MHz  379  00  3 1995 

Standard  models        Regular  SALE 

IC-2A  for  2m 239.50189" 

IC-2AT  with  TTP 269,50199" 

IC-3AT  220  MHz,  TTP  299  95  239" 

IC-4AT  440  MHz,  TTP  299.95  239" 


Accessories  for  Deluxe  models  Regular 

BP-7  425mah/137V  Nicad  Pak  -  use  BC-35  67  50 

BP-8  a00mah/8.4V  Nicad  Pak  -  use  BC-35 ...  62,50 

BC-35  Drop  in  desk  charger  tor  all  batteries  69,00 
BC  60  6-positfon  gang  charger,  alE  batts  SALE  359.95 

BC-I6U  Wall  charger  for  BP7/BPB 10.00 

LC-ll  Vinyl  case,,,.,. ,.„  17.95 

LC  14  Vinyl  case  for  Dlx  using  BP-7/8 17.95 

LC-02AT  Leather  case  for  Dk  models  w/BP-7/8  39,95 
^ccesiorfes  for  both  models                  Regular 

BP-2  425mah/7.2V  Nicad  Pak  -  use  BC35+...  39.50 

BP-3  Extra  Std.  250  mah/8.4V  Nicad  Pak ....  29.50 

BP-4  Alkaline  battery  case 12.50 

BP-5  425mah/10,8V  Nicad  Pak  *  use  BC35  49.50 

CA-2  Telescoping  2m  antenna 10.00 

CA-5  5/8-wave  telescoping  2m  antenna 18,95 

FA-2  Extra  2m  flexible  antenna 10.00 

CP-1  Cig.  lighter  plug/cord  for  BP3  or  Dlx....  9,50 

OC-1  DC  operation  pak  for  standard  models  17.50 

LC-2AT  Leather  case  for  standard  models.....  34.95 

RB-l  Vinyl  waterproof  radio  bag 30.00 

HH-SS  Handheld  shoulder  strap..... 14.95 

HM-9  Speaker  microphone,...,.. 34.50 

HS10  Boom  microphone/headset 19.50 

HS-10SA  Vox  unit  tor  HS  10  &  Deluxe  only  19.50 

HS-10SB  PTT  unit  for  HS-10 19.50 

ML-1  2m  2.3w  in/lOw  out  amplifier SALE  79.95 

SS-32M  Commspec  32-tone  encoder,... 2995 


R  e  cei  ve  rs 

R-7000  25-2000  MHz,  117V  AC....... 

RC-12  Infrared  remote  controller . . . 

R-71A  100  kHz-30MHzr  117V  AC 

RC-L1  Infrared  remote  controller... 

Fl-32  500  Hz  CW  filter 

FL-G3  250  Hz  CW  filter  (1st  IF)..... 

FL-44A  SS8  filter  (2nd  IFJ 

EX-257  FMumt 

EX-310  Voice  synthesizer 

Cfl-64  High  stability  oscillator  xtal 

SP-3  External  spea ker. 

CK-70  (EX-299)  12V  DC  option 

MB42  Mobile  mount 


Regular  SALE 
899.00  789" 
TBA 

$799.00  €49" 
59.95   *9" 
59,50 
48,50 

159.00  144" 
38.00 
39.95 
56.00 
49.50 
9.95 
1950     (4) 


USE 

YOUR 

CREDIT 

CARD 


HOURS  •  Mon.  thru  FrL  9-5:30;  Sat.  9-3 

Milwaukee  WATS  line;  1-BO0-558-O411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday. 

Please  use  WATS  lines  tor  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept. 


All  Prices  in  this  list  are  subject  to  change  without  notice 


tn  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


I 


i 


4828  W.  Fond 


Inc. 


du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 

—  AES  BRANCH  STORES Associate  St 


WICKLIFFE,  Ohio  44092 
28940  Euclid  Avenue 
Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

iff*  1-800-321-3594 


ORLANDO.  Fla.  32S03 

321  Commonwealth  Ave. 

PJipne  (305)  894-3238 

Fla,  WATS  1-800  432-9424 

Se  1-800-3274917 


CLEARWATER.  Fla.  33575 

1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 

No  Nationwide  WATS 


LAS  VEGAS,  Nev.  89106 

1072  N.  Rancho  Drive 

Phone  (702) 647-3114 

No  In-State  WATS 

SSif  1-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  N  Milwaukee  Avenue 

Phone  (312)  631-5181 

S 1-800-621-5802 
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Dennis  P  Blum  KA7AWD 
Rt  J,  Box  7644 
Show  Low  AZ  85907 


The  Potabilities  Are  Endless 

Dunk  your  next  project  into  icky  goo  and  discover  why 
potting  a  circuit  is  even  more  fun  than  building  it 


..*~S\ 


Photo  A,  Some  examples  of  potting 


LEAOS 


CON NEC "OR 


VJL*£Rl*L    FW* 

PA«EL 


POTTOS  


Fig  1(a).  A  potted  assembly  which  includes  a  panel  for  con- 
nectors and  indicators. 


Have  you  ever  had  a  cir- 
cuit that  you  wished 
could  be  weather-proofed 
or  rugged  ized  for  severe  vi- 
bration or  other  environ- 
mental effects? 

Potting,  or  plastic  encap- 
sulation, could  be  the  an- 
swer Virtually  any  circuit 
can  be  encapsulated  if  it 
meets  a  few  basic  require- 
ments. Number  one,  it  should 
be  completely  tested  to  be 
sure  it  will  operate  satisfac- 
torily—black cubes  are  hard 
to  troubles  hoot!  Two,  no  ad- 
justable components  will  be 
accessible  once  potted,  so 
they  cannot  be  included 
within  the  module.  Connect- 


ing leads  can  be  brought 
out,  however,  and  variable 
components  can  be  mount- 
ed externally.  The  third  and 
last  requirement  is  that  the 
package  should  be  relative- 
ly inexpensive  If  something 
goes  wrong,  you  Ye  looking 
at  a  throw  away  item  unless 
you're  into  dissolving  the 
potting  compound. 

The  secret  potting  com- 
pound? It's  available  at  any 
auto  supply  store;  it's  auto- 
motive body  filler!  Sold  un- 
der many  different  brands, 
it's  a  polyester  resin  with  sty- 
rene  monomers  added.  A 
hardener  is  added  to  the 
mixture,  and  the  substance 


W>«E    L£ADS 


POTTING 


WOODEN     BLOCKS 
PROVIDE   METHOD 
FOR  HOLDING  STUDS 


Sfu&s 


Fig.  1(b).  A  potted  assembly  with  mounting  studs  which  ex- 
tend through  the  mold  during  curing. 
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AMATEUR  TELEVISION 


NEW  70  CM  ATV  TRANSCEIVER 

ALL  YOU  NEED  IN  ONE  BOX 


$299  delivered 
TC701 


•  FULL  COLOR,  SOUND,  &  LIVE  ACTION  jusl  tike  broadcast  TV  G*1  on  thts 
exciting  amateur  video  mode  at  our  aitofdable  ready  lo  go  price 

•  WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  The  TCKMs 
downcon  verier  ouiputs  to  any  TV  on  ch  3  lor  receiving,  Conned  a  good  70  cm 
antenna  and  low  loss  coax  Plug  in  any  composite  video  source  you  wani  id 
Iransmit:  Camera.  VCFL  computer,  etc  Plug  In  any  low  Z  dynamic  mic  or  use 
color  camera  mic  for  Standard  4  5  mHz  TV  sound  Connect  to  13  8  vdc  for 
base,  mobile,  or  portable.  See  chapt  20  1S65  AftRL  Handbook.  ThaTs  it1 

•  WHAT  CAN  YOU  DO  WITH  THE  TC7(M  ATV  TRANCElVER?  Show  the  anacK 
projects,  computer  program  listings,  home  video  rapes,  repeat  Space  Shyitfe 
audio  and  video  il  you  have  a  TVRQ,  repeat  SSTV  or  RTTY,  Weather  Rada'  oo 
public  service  events  such  as  parades,  marathons,  races.  CAP  searches  and 
rescues  me  list  goes  on.  OX  depend*  cm  antennas  and  terrain,  lypicaHy  1 
to  40  miles  We  nave  video  compensated  Rf  linear  amps  lor  20  {$119|  or  50 
(£189)  waits  pep  for  greater  DX. 

•  FEATURES:  SmaH  7*7x2  5*  Push  to  Loofc  (PTL)  TrR  switching  GaAsiet 
downconverter  tunes  whole  42D-450  mHz  band.  Two  swnch  selected  video  & 
audio  inputs  RCA  phone  jacks  and  10  pin  color  camera  jack.  Xrmi  video 
monitor  output  Over  1  watl  pep  RF  outpul  on  one  or  two  (add  $15)  selected 
crystal  controlled  frequencies  439.25,  434,0,  or  426  25  mHz 

CALL  OR  WRtTE  FOR  OUR  CATALOG  for  more  info  or  who  is  on  in  your  area  We 
stock  antennas,  modules,  and  every? hmg  you  need  on  ATV 

TERMS:  Visa,  MC>  or  cash  only  UPS  CODs  by  phone  or  ma* i  Checks  must  deaf 
bank  before  shipment.  Price  includes  UPS  surface  shipping  m  cont.  USA.  others 
add  3f  •  Transmiiiing  equipment  sold  only  lo  licensed  Tech  class  or  higher 
amateurs,  verifiable  m  1985  call  book  or  copy  oi  new  license 


(818)  447-4565  nvf  Sam-Spm  pst. 

P.C.  ELECTRONICS 

Tom  W60RG      Maryann  WB6YSS 
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» 


2522  Paxson  Lane 
Arcadia  CA  91006 


cures  in  about  30  minutes, 

(Follow  the  directions  on  the 
container )  I  have  tested  a 
number  of  different  brands 
and  all  seem  to  have  excel- 
lent mechanical  properties 
and  good  dielectric  strength. 
A  15-kV  power  supply  pot- 
ted over  a  year  ago  has  func- 
tioned perfectly  with  no  in- 
dication of  insulation  break- 
down. 

Making  modules  is  easy; 
you  can  "hay-wire"  the  inte- 
rior electronics  together,  sav- 
ing on  mechanical  supports, 
sockets,  and  hardware.  Make 
sure,  however,  that  all  sol- 


LEADS 


:ffH4L 

vtpoaewTS 


HFiT 


POTTEG 
AREA 


Fig,   1(c),  An  assembly  with 
heat  sink  attached. 


Only  the  genuine  has   these  trademarks 


Electronics  Supply,  Inc- 

3621  Fannin  Si  •  Houston,  Texas  77004 


**25 


PACKET  POWER 

The  hottest  trend  in  Amateur  Radio  to- 
day is  PACKET.  It  is  error  free  commu- 
nications and  involves  linking  a  special 
converter  called  a  TNC  (Terminal  Node 
Controller)  with  a  transceiver  or  receiv- 
er and  your  computer.  With  a  TNC  you 
can  copy  RTTY,  AM  TOR,  CODE,  or 
PACKET  communications,  Madison  of- 
fers both  the  AEA  PK-64,  PK-80,  or  the 
Kantronics  Communicator  II ,  all  priced 
at  $229,00.  (CALL  FOR  YOUR  SPE- 
CIAL PRICES) 


POLICIES—MASTERCARDS,  VISA  or  CCtDL 
All  prices  FOB  Houston,  Texas,  except  as  noted 
Prices  subject  to  change  without  notice,  subject  to 
prior  sale  Used  gear  safe  price  refunded  it  not 
satisfied  Call  anytime  to  check  status  of  your  order 
Texas  residents  odd  sales  fa* 

FOR  MORE  INFORMATION  CALL 


outside  Texas 

1800-231-3057 

Texas  and  outside  US 

1-713-520-7300 
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US,  ralwiti  i3i?6Jif  44A0BG* 

They  are  your  assurance  of  quality 
and  performance 


ts  Factory  Pre-Tuning  Good? 
No— It  Just  Does  Hot  Work! 

Every  HF  mobile  installation  has  its 
own  characlcristics*  and  the  antenna 
must  be  tuned  to  fit  them.  Only  the 
SpiderT  '  Antenna  with  its  patenred 
tuning  si&eves  can  Ik  tailored  by  the 
user  to  fit  his  own  requirements.  If  the 
antenna  is.  Liter  moved  to  a  different 
installation,  the  SpidL-rrM  can  always  be 
re  tuned  as  needed, 

Beware  of  Cheap  Imitations! 


The  Most  Convenient 
Antenna  for 
Mobile  Work 
No  more  stopping  to 
change  coils.  Once 
the  Spider1  '  Antenna 
is  tuned  for  10t  15, 
20  and  40  (or  75) 
meters,  just  switch 
your  transceiver  from  *— — 
band  to  band — the 
antenna  will  follow 
by  itself. 


der  connections  are  good 
and  that  nothing  will  short 
together  during  potting; 
don't  forget  to  test? 

You  will  need  some  type 
of  mold  to  hold  the  potting 
material  while  it  is  curing.  I 
have  used  ice-cube  trays,  tin 
cans,  smalf  cardboard  box- 
es, and  plastic  cases  Some 
can  be  break-away  and  oth- 
ers can  be  reused.  Make 
sure  the  sides  of  the  mold 
are  coated  with  clear  sili- 
cone grease  to  make  extrac- 
tion easier. 

Figs,  1(a),  1(b),  and  1(c) 
give  some  additional  hints 
\ou  can  use  for  your  mod- 
ules. If  you  goof,  remember 
that  before  the  module  has 
its  final  inspection,  it  can  be 
filed,  sanded,  and  painted. 
Any  voids  can  be  repaired 
with  a  second  pour  of  addi- 
tional material.  A  complet- 
ed moduie  can  really  iook 
professional,  Your  friends 
will  be  asking  where  you 
bought  that  "special  part" 
for  your  project,  Happy 
potiinylB 


We  Hav*  No  Dealrr%~Order  Direct 
See  Us  At  Dayton  Booth  *2691 


MULTI-BAND  ANTENNAS 

7131  OWEMSMDUTH  AVENUE,  SUITE    363C 
CANOGA  PARK,  CALIF.,  91303 
TELEPHONE:    (018)   341*5460 


Davki  Oliver  W9O0K 
RR  I  Box  ISA 
Shevlin  MN  56676 


The  Basics  of  Computer  CW 

Here's  a  twist:  W90DK  preprocesses  Morse  to  make  life 
easier  for  his  VIC-20.  The  result?  A  Basic  program 
that  copies  code  from  5  to  50  words  per  minute. 


Anyone  who  has  tried  to 
write  a  Basic  program 
to  receive  Morse  code 
knows  that  the  primary  prob- 
lem is  speed,  A  very  simple 
program  can  be  devised  to 
copy  at  speeds  up  to  about 
30  wpm,  but  its  capabilities 
are  severely  limited.  Adding 


such  niceties  as  automatic 

speed  tracking  and  some  ru- 
dimentary error  checking  re- 
suits  in  a  top  speed  of  only 
10  wpm.  I  find  it  hard  to  be 
impressed  with  a  computer 
that  copies  code  more  slow- 
ly than  I  do* 

There    seem    to    be    two 


ways  around  this  problem. 
Write  the  program  in  ma- 
chine language  (not  easy 
with  the  VIC-20  and  an  alien 
language  to  most  casual 
programmers)  or  devise  a 
smart  interface  to  go  with  a 
dumb  program.  The  latter 
choice  is  a  departure  from 


I  Zrt     T4L5K 


~\  TO  USER  W> 


L^TI^J   ™ 


_PW  H 
{PB4) 

U5 

i/2   74LS74 


1/4    LM3i9 

U2  ^* 

NOTES 

GNB  =12 
74L514 

AND  74L374:  Vtc  'H 
GND  «7 
ALL    HES1ST0R5  IN  IK,   1/4  W.   6% 
ALL   CAPACITOR   IN  rf.    "0V   ON   HISHffl 
SHALL  LETTERS  *-|  HEFEfl    TO    TIMING 
DLft£RAM  mG,  2) 


RN    J 


F/g.  1.  Schematic  diagram. 


conventional  thinking  re- 
garding computers,  i.e.,  us- 
ing the  "intelligence"  of  the 
machine  to  its  maximum  ca- 
pability. This  article  de- 
scribes an  interface  which 
makes  all  of  the  decisions 
concerning  speed,  length  of 
character  elements,  and 
spacing  between  characters 
and  words.  The  computer  is 
required  only  to  decide 
which  character  has  been 
sent  and  then  display  it  on 
the  screen.  This  combina- 
tion is  self-adjusting  for 
speeds  from  5  to  50  wpm 
(top  speed  still  limited  by 
the  Basic  interpreter),  is  very 
accurate  even  under  diffi- 
cult conditions,  and  is  very 
easy  to  use  It  appears  to 
perform  as  well  as  any  hard- 
ware/software combination 
now  available. 

At  first  look,  the  sche- 
matic, Fig.  1,  may  appear 
complicated,  but  the  circuit 
is  really  quite  straightfor- 
ward, using  only  five  (Cs, 
and  it  is  easy  to  build  and 
adjust.  Total  parts  cost 
should  be  under  $1 5,00, 

Here  is  how  it  works: 
Audio  from  the  receiver 
speaker  is  applied  to  the 
XR-2211  phase-locked-loop 
demodulator,  here  used  as  a 
tone  decoder.  Using  the 
external  components  speci- 
fied, it  can  be  tuned  from 
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PIN  I 
(GNDt 


Photo  A.  The  completed  circuit  board. 


650  to  950  Hz  and  the  band- 
width can  be  varied  from 
400  Hz  down  to  about  70 
Hz.  The  output  from  pin  b  is 
high  when  a  tone  is  present, 
To  prevent  problems  from 
noise  spikes,  the  output  of 
the  2211  is  processed 
through  an  RC  network  (R8, 
C7)  and  several  sections  of  a 
SchmitMrigger  inverter  (U2) 

Two  separate  voltage 
ramps  are  generated  repre- 
senting key  down  (mark)  and 
key  up  {space).  Refer  to  the 
timing  diagram,  Fig,  2,  At 
slower  speeds  the  ramps  will 
rise  to  higher  voltages,  the 
rate  of  rise  determined  by 
RC  networks  R10-C8  and 
R11-C9.  A  peak-sensing  cir- 
cuit consisting  of  U3a,  Q3, 
and  C10  holds  the  highest 
level  reached  by  the  mark 
ramp  generator.  This  be- 
comes the  reference  by 
which  character  elements 
(dits  and  dahs)  and  spaces 
are  determined.  The  speed 
reference  voltage  is  estab- 
lished so  quickly  that  only 
one  letter  need  be  sent  be- 
fore accurate  copy  begins, 
In  fact,  if  the  first  letter 
starts  with  a  dak  it  will  prob- 
ably be  displayed  correcdy, 

A  group  of  comparators, 
U3b-U4c,  analyzes  the  two 
ramps  to  determine  when  a 
dtt,  a  dah,  a  character  space, 
or  a  word  space  has  oc- 
curred The  outputs  of  the 
comparators  control  U5,  a 
dual  D-type  flip-flop.  There 
are  four  possible  combina- 


tions of  high  and  low  levels 
from  the  Q  outputs  of  the 
two  flip-flops  representing 
the  above  four  events.  Con- 
fusion could  occur  if  there 
are  two  or  more  dits  or  dahs 
in  a  row,  so  a  third  signal  line 
to  the  computer  is  needed. 
The  output  of  the  dit  com- 
parator, U3c,  acts  somewhat 
like  a  clock,  telling  the  com- 
puter that  a  change  has  oc- 
curred. 

Communication  takes 
place  through  the  user  I/O 
port  of  the  VIC-20.  This  port 
also  supplies  +5  V  dc  to  op- 
erate the  interface,  so  no 
other  power  supply  is  need- 
ed. Use  of  74LS-series  TTL 
and  the  low-power  LM339 
comparators  keeps  require- 
ments within  the  100-mA 
limit  specified  in  the  VIC-20 
owner's  manual. 

What  the  computer  does: 
The  user  I/O  port,  among 
other  things,  has  a  set  of  sig- 
nal lines  labelled  PB0-PB7, 
See  Fig.  3.  These  may  be 
used  as  inputs  or  outputs;  in 
fact,  some  may  be  inputs 
and  others  outputs  at  the 
same  time.  Referring  to  the 
program  listing,  the  first  line 
sets  PB0-PB2  as  outputs  and 
PB3-PB7  as  inputs  The  in- 
terface is  connected  to  PB3, 
PB4,  and  PB5,  There  are 
eight  possible  combinations 
of  1s  and  0s  on  these  three 
lines.  Asking  the  computer 
to  PEEK  this  port  will  result 
in  a  value  between  192  and 
248  in  steps  of  8.   Four  of 


Photo  B.   Interface  undergoing  testing  with   W1AW  code 
practice. 
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Fig,  2  Timing  diagram. 
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Fig,  3.  VIC-20  user  I/O  port. 
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MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1-800-227-5782 

between  9  a.m.  and  5  p.m.  EST, 

Monday-Friday. 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment . 

If  moving,  please  give  both  your 
old  address  and  new  address. 


to  the  speaker  output  of  the 
receiver  or  transceiver 


these  states  are  relevant  and 
direct  the  program  to  calcu- 
late a  value  for  the  variable, 
D,  which  represents  a  par- 
ticular character  found  in 
the  string  variable  called 
LSTS,  When  a  character 
space  occurs,  it  looks  up  the 
appropriate  item  in  the  list 
by  means  of  the  MID$  state- 
ment, prints  that  character, 
and  resets  D  to  1 .  If  a  word 
space  is  received,  it  prints  a 
space. 

That's  all  there  is  to  it  Be- 
cause it's  simple,  it's  fast.  In- 
cidentally, the  ?s  in  the  list 


just  take  up  spaces  and  also 
make  it  likely  that  an  error 

will  appear  as  a  ?  in  the  text. 

Getting  it  on  the  air:  Build- 
ing the  circuit  can  be  done 
however  you  wish  using 
wire-wrap,  point-to-point 
wiring,  a  universal  prototyp- 
ing board,  etc.  To  connect  it 
to  the  VIC-20,  you  will  need 
a  12/24-pin  card  edge  con- 
nector A  source  for  this  con- 
nector is:  Jameco  Electron- 
ics, 1355  Shoreway  Road, 
Belmont  CA  94002.  The  only 
other  connection  required  is 


10  POKE  37138,7 

15  LST$  =  "?TEMNAIOGKDWRUS??QZYCXBJP?LPFVH09?8???7? 

#???/-61  ????*?©  2?.  73745????1' 
20  A  =  1:  B  =  2i  C  =  8:  G  =  67:  H  =  48:  IN  =  192:  M  =  256:  S  =  37136 
25  D  =  A 
30  IL=IN 

35  IN  s  PEEK(S):  IF  IN  =  IL  THEN  35 
40  ON  (fuMNVC  GO  TO  30,50.30,60,30,70,30,80 
50  D  =  D*B:G0TO30 
60  D=D#B:D-D  +  A:GOTO30 
70  IF  D>G  THEN  0=  D-  H:  IF  D>G  THEN  80 
75  PRINT  MIDS(LST$tD,A);:  GO  TO  25 
80  PRINT'1  ";:  GO  TO  25 

Program  listing. 


istment  is  not  at  a 
critical.  Start  out  with  all  the 
pots  at  half  rotation  Con- 
nect the  sidetone  from  an 
electronic  keyer,  CW  key- 
board, or  some  other  source 
of  accurately-spaced  Morse 
characters  to  audio  in.  You 
may  want  to  start  copying 
code  right  off  the  air,  in 
which  case  W1AW  code 
practice  is  an  ideal  source, 
Higher  speeds  are  more  criti- 
cal, so  the  35-wpm  practice 
is  best  for  setup 

Begin  by  adjusting  the 
tone  detector  With  the  re- 
ceiver tuned  to  match  the 
transmitter  sidetone  fre- 
quency or  whatever  pitch 
you  normally  use  for  CW, 
adjust  R6  so  that  the  LED 
tuning  indicator  (D1)  flashes 
in  sync  with  the  code  being 
received.  With  the  receiver 
volume  at  normal  listening 
level,  turn  R1  down  until  the 
LED  goes  out,  then  advance 
it  just  until  the  light  re- 
sponds to  the  CW  signal  and 
not  background  noise.  It  is 
important  to  keep  the  input 
to  the  2211  as  low  as  possi- 
ble for  best  signal-tewioise 
ratio. 

Once  the  tone  detector  is 
set  up,  characters  should 
start  appearing  on  the 
screen.  Adjustment  of  the 
pots  on  the  comparator  in- 
puts is  best  done  while 
listening  to  a  good  clean  sig- 
nal of  machine-generated 
code  at  30  wpm  or  higher. 
Begin  by  turning  the  dit  pot 
(R16)  both  clockwise  and 
counterclockwise  until  dits 
begin  to  be  missed,  then  set 
it  midway  between  these 
two  points.  Follow  the  same 
procedure  for  R14,  R17,  R18, 
and  their  respective  func- 
tions. Once  these  controls 
are  set  for  100%  reliable 
copy  on  machine-sent  code, 
do  not  readjust  them  Prob- 
ably you  can  find  a  setting 
that  will  copy  the  sloppiest 
fist  on  the  air,  but  accuracy 
on  good  code  will  be  com- 
promised. 

The  only  pot  you  might 
want  as  a  front-panel   con- 
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trol  is  R3f  the  bandwidth  ad- 
justment It  could  be  set  at 
maximum  bandwidth  (mini- 
mum resistance)  for  easy 
tuning  and  changed  to  a  nar- 
rower passband  for  heavy 
QRM.  The  phase-locked 
loop  in  the  XR-2211  does  a 
good  job  of  rejecting  signals 
out  of  its  lock  range.  An  in- 
terfering signal  can  simply 
be  tuned  off  the  edge  of  the 
passband  by  adjusting  the 
receiver  tuning  dial  or  trans- 
ceiver RIT  A  bandpass  filter 
was  tried  in  the  audio  input 
line  but  didn't  seem  to  be 
necessary. 

Where  to  go  from  here. 
The  POKE  statement  in  the 
program  leaves  PB0-PB2  as 
outputs.  There  is  a  reason 
for  this,  namely  to  allow  one 
of  these  lines  to  key  the 
transmitter  when  a  sending 
segment  is  added  to  the  pro- 
gram, thereby  making  the 
VIC-20  a  complete  CW  ter- 
minal. Two  73  articles 
should  start  you  on  your 
way  to  developing  this  pro- 
gram: "Apple,  Morse,  and 
You/'  AF2M,  July,  1983;  and 
"VisiCode:  The  VIC-20  Way 
to  Extra  Class/'  W7LTH  and 
KA7AQA,  August,  1983. 

This  interface  and  pro- 
gram will  work  equally  well 
for  the  Commodore  64.  For 
the  C-64  change  line  10  to  10 
POKE  565797,  In  line  20, 
change  S  =  37136  to  S  = 
56577. 

If  you  would  like  a  cas 
sette  copy  of  a  complete 
CW  send-and-receive  pro- 
gram for  the  VIC-20  or  C-64 
which  features  message  buff- 
ers and  random  code  prac- 
tice with  variable  speed  and 
character  spacing,  send 
$6.00  to  the  author  (this  in- 
cludes postage).  Be  sure  to 
specify  which  computer  you 
have. 

Computers  are  rapidly  be- 
coming a  part  of  the  ham 
shack,  and  the  easiest  place 
for  you  to  start  is  with  a  CW 
interface.  Combining  the 
oldest  form  of  electronic 
communication  with  the  lat- 
est in  technology  lends  con- 
tinuity to  the  ever-changing 
hobby  of  amateur  radio.  ■ 
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Terminal  Teletype 

The  last  RTTY program  you'll  ever  type  for  your  H-89. 


Program  listing. 


10 
SO 

30 
40 
30 
60 
70 

MM 

TO 
IOC 

it* 

120 
120 
140 

(SO 
160 

t  P£ 


REM 

HEFt 
REM 


**      BASTTWBftS.    •• 
■«■•■••••  Ultttlt 


REH 

Rj  h 

REM 
REM 


* **** ■•**•••# 
♦  *  •  *  •■•■■■•■• 


luletypp    Program,     writ    by    R-     t.     Levin 
for    H   m*    «*th   HODS    and    MBA5IC 
Hay     1963,        Austin    T*XM 
(U3RUU) 


«*•<**« •  * « • 

H    »     1     H    <     H    1     h    » 


CLEAR   2000 

DIN   LI32I  »F(32l  »LI  «96> 

E*~EHR9(271 

PRINT   Et+"y!";n*3B30Q* 

PRINT    E*»"E" 

CF=r 

OUT    220*0:  REN    •*•    TUG6LE5   DTR   P0RT    FDR 
FRINT:P«IMf:PRt*IT-SELECT    MODE -5PEEB:  " 
JBO   PRINT -- 

I9Q  PR  I  TmFR  I  jot -Baudot:" 


THANSCE1VER    PTT    **•*•***«• 


U     60   MPM' 


SELECT    NUMBER     "S 


PRINT*- 

PRINTIPRIWT' 

PRINT  "2.  66 

PRINT-:*,  75 

PRIffT-4.  100 

PRIWT:  PRINT-RSCIl;" 

PRINT" " 

PRINT:PRINT"3.  JIO  0AUD" 
280  PRINT"*.  3O0  BAUD" 
290  PRINT:  PR  INT  :  PR  INT:  PRINT;  PRINT;  INPUT 

IF  5>-3  THEN  FL»0  ELSE  FL=1 

ON  S  GOTD  ISO,  ■'".540,350,560,5*0 

A=fc99:&^9;n*4:BOTO  590 

A»227:B^B;C-*:nnr0  390 

A=2io:B^7:E -4: euro  390 

A-222SB=3:t--4;r*OTO  39q 

A=23rB=4:C-7:O0T0  390 

fl=12S:»=»l;C-3 

R     ......  INITIALIZE  SERIAL  t/0  ACE  *K250*  HHIIW 

3*>  OUT  242,7: PUT  Zi*.l2S:QUT  7l6-ft:0UT217tB-0UT2l^,C;QLIT217,0 

40C   REH  •••«<*•     INITIALISE  PRINTER   MX    I4ROO   BAfJO>    WtMMltimt 

41©  OUT   Z27,  1ZS:DUT    224,  24:  OUT    223*0*  OUT    227,  3"  OUT    273.0 


200 

ao 

720 
250 

no 


300 
310 
32© 
530 
540 
3» 
36© 
370 


42© 

ISO 
#*o 

4V« 
460 
4  70 

490 

310 
520 
330 
340 
53* 
36* 
37G 


UUT 


•••■•••■••••    HE"T    H-14   PRINTER 
Z24,Z7:OUT     774,  11 7:  OUT    274. 


TD  96  CHARAC./lll 


»••••**•• 


SIO 


IMf  N 
3190 
TD    MIRERS 

TH     'UHF.AB 
TD   961 READ 


L  '  I)  : 
Fin: 

inn 


MEKT 
NEIT 
NEXT 


IF    FL  -> 
RESTORE 

FDR     1=0 

TOR    1=0 

UDTD    510 

PRINT   E*+"E"| -PRINT 

PRINT   EV+'ttS)1*! 

DEF    FN    YtMJO     I  *»HY-+CHR*l3l*Jt>  *CHR»t62) 

¥*(■!  I  "'SELECT    FUNCTION:": X=¥*l 


E*+  "mS"! 


L9<> 
600 
610 

630 
&40 

bso 

boo 

690 

■ 
710 
720 
7-fO 

.'4<i 

73*1 

7TO 
/BO 
79t* 
BOO 
BID 
820 


PRINT 
PRINT 
i=X*2 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 

PRINT 
PRINT 
PRINT 

PRINT 
PRIWT 
PRINT 
PRINT 
PRINT 
X  =  X  +  4 
PRINT 
PRINT 


FN 
FN 

FN 
f  N 
FN 

FN 

FN 
FN 
FN 
FN 
FN 

fn 

FN 

IN 


r»  Ulf  *- 

YtHI  ;  * 
ft   i II • 

rKHr 


x=x  +  t 


T, 

5. 


RECEIVE    *CTRl   ft  during  tr«n*.  i 
SEMD   Hybri-     fCTRL   T    during    REC. I"; 
RV    Ttft    <*U    in   A9CIIifc;X»>*l 
CO  Flsg.  "ii»i«  1 

IWmtHic*tion    ICTHL    I* "t  1*1*1 


T*<liM*  7- 
¥*<**|*  B» 
Y»|I(U-  9. 
Y* (XI J-IO, 
V»  !  I  1  J  "  1  I  . 


*r 


dit^-: 1=1*1 


TrAnswit    a    FliJt.ElT 
Read   bw**«r":  1*1*1 

Eras*    t»u»*»r  ":*  =  *+i 

Nrite  buffer    to  DIS»:_:i=i*i 

TrdniA)  t    caniif?d    mE^aaqe"  :  X  »I*  1 
Rrturn   to  Mm   r^NU    fCTRL   nr'UMZ 

iTd   put    rRrNiving    pfi^g  .     in    fauf  f  wr  "E  (  =  ^+L 
li&e  CTRL  K I  " 


E**>y3»l 

FN    V* I X>  I  :  INPUT" SELECT     ND.      "Jill 
ON  H   BOTQ    740,  1210,1040* 7>ObQt22hOt  1650»2A90,  23flO,  2430^2040,  t40 
REH    ****•***••*■•***•*-»**    ASCII     REC    ROUTINE     ■*•■*■*■••»*■*■• 
IF    FL^l    TTCN   920 
OUT    220,0 
PR  I  NT!  PRINT 

.NP 1221  IAMB    1 

IF     lNPir3?>»20   TI€N   GOSUe    2390;GOTB    121© 

IF     lHFtZ32»a4    THEN   0O5UB   25TO:&0T0   SOO 

IF    Y.=0    THEN     /SO 
0!NF(2ifr)ANO    127 


B30 
B*> 

BSO 
B^O 
S70 
B0O 

aw 
9<;vi> 

910 

920 

930 
940 

9iO 
970 
«?BO 
99ip 
lOOO 

ioio 
toao 

1030 
K'4t« 
1030 
in^O 
1O70 
K4J0 
1 09O 
lltKi 

uw 

1120 
(  130 
1 14 
I  1 50 
1  lfco 

I  170 

II  BO 
1190 
I200 
1210 

20 
1230 

*Q 
1250 
1760 
1770 
128J0 
1290 
1300 
151 0 
1320 
1530 
I.-.4V 
I33<t 
1 S60 
1^ 

l  SBO 
139^ 
1400 

1*10 
14 

1430 

1440 

1450 

14 

1470 

14BO 
1490 
13O0 
1510 
1520 
1530 
1540 
1530 
i960 

15B0 
I3*NJ 
1 60O 
16IO 
1620 
1630 
1660 
165<J 
1660 
16TO 


IIAHDUT    REC   REMJTINL    **«* .-.-*• 


IF    C-12    THEN    7BD 

IF    L    2?    TT«N   7B0 

IF    C>127    THEM  7BO 

PRINT    CllRfCEiS 

DIXT    224  ,C 

IF    1MPC232101I    THEN  TOO 

P01CC   H,C:H=H+l:Pt»:E   N,255 

IF    t1"3t000(     THEN   »■   Mf.' 

U    7B0 
REM    ***###**##■■ 
OUT   220,0 
I  !■  I  NT:  PRINT 
fc*=INF<221I    ANtJ    I 

IF      INPtZ32>=4    THEN    0O5UB    259OI6GT0    5»h. 
IF    !NPi232J=20    THEN  BD5UB    2390tBOTD    1210 
If    t:*a    THEN   950 
A-INP1216I    AMD    ll 
IF   A^27    n*M    1OB0 

C--HAJ 

PRINT   CHPr*(CJ; 

OUT    274 TC 
IF     1HP(2321<M1     THEN    950 

POKE    N,C:r*=»i*i:PO»E  n,255 

IF  H=56000>  THEN  n»*3B20O, 

BOT'O  930 

I  «INP 1721  * AND    1 
IF     INP<232»=4    THEN   DQSUR   2590:GQTa   500 

II  lNPf2I2^1V    THf.N    BOSUB    2590:  BOTO    L7I0 
IF    k«0    THEN    lOFJO 
ft     I  NP (21  61  AND   3t 
IF    A-31     THEN   9S0 
C'FfAJ 

PR  IN  I    LHR^tCM 
OUT    224, C 

IF    1NP(2521011    THEN    IOBO 
PBKE   H,C:H»»*l;POKE  rt»235 
IF    Hx36000'     THEN    N^3S2O0! 
GOTO    lOBO 
PRINT :PRtNt.:REN    •••••••#••■***    t  EvBOARTi    TRANS 

OUT    250,1 
GOSUB   30Z0 
r»ASC'INF>LfT*!  1  l  ■ 
IF    P~9    Tl*N    226<' 
IF    P*27    THEM    1240 
IT     P^4     THEN    500 

ir    pTiS    the**   1290  ELSE   13O0 
IF    FL=0    THEN   740   fcLSf    970 
PR 1  NT    CHR* ( F  > ; : OUT    724 1 P 
If    P«I3   THEN   OUT    224,lO:PHlNT 
II     II      t    THEN   L=P: GOSUB    I SBO   ELSE    1340 
GOTO    124a 
BOBUB    I5BO 

IF    P=13   THEN   P=l«>:UOHUB    I  SBO 
GOTO    1240 

REM    •■•••■»*#*■*»•    tMUJDDT    SEND    BUR-ROUTINE    »»»*•*»•»•*•*■■ 
IF    L  ►**?    THEN   L=t  -32 
IF    L*32    THEM    1330 
IF   E»9    THEN    I340 
IF    L=t3    THEM    15 
IF    l     =A5   THEN    1480 
[F    CF-2    TTCN    147 
P*ML  ML  I  :  50SUB    15B0 
CF-I 
S-i  TURN 

R»27:GOSUB     15flO:OaTD    1440 
IF   CF-1    TF4EN    132 
P^i,  I  U.  I  :  GOSUB    I  SBO 
CF-2 

njRM 

p-3l;BOSUB    ISBOIQBTD    1490 
II     CF=2    THEN    1550 
P-31IG0SUB    1500 
■       i     :Gi)SUB     15BCI 
ROTO    1500 

l      'LiuaSLFB    t5SO:P=*R:0OSUB    1380:P>2;B05UE1    15BO:GDTn 
REN    »#-.-»■•-»■*.»..»    CHARACTER   OUT    SUB   ROUTINE 
*h]NPI221>AND    32 

IF    1NP<  2321=4    THEN  CLOSE  :6OT0   500 
IF    I»0    THEN    1590 
P»P  AMD    127 
OUT    216#P 
RETURM 

REM    *-•••■•*»**«    TRAMSHIT    A  FILE    FROM    DISK    *♦**- 
PfllHT:PRlNT:PHlNT 
lP#nJI    '  FILE    NAME    *  I N* 


FrDllTIItf     »••**•»#**•«•**•# 


.300 


■  • m *« ■•■•••• 


•*•■•«•••*• 
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After  writing  and  using  a 
Teletype®  (TTY)  pro 
gram  in  assembly  language, 
I  was  curious  to  see  if 
M Basic,  with  its  speed  re- 
strictionsP  would  be  able  to 
do  the  same  thing.  This  pro- 
gram is  the  satisfactory 
result  of  that  quest  The  pro- 
gram, operating  at  selected 


speeds  from  60-wpm  Baudot 
to  300-baud  ASCII  will  re- 
ceive and  transmit  from  the 
keyboard,  write  to  or  trans- 
mit from  a  disk  file,  send  a 
canned  message,  provide  a 
hard  copy  of  received  and 
sent  traffic,  and  store  re- 
ceived messages  in  a  memo- 
ry buffer. 


Heath  provided,  with  the 
86-3  serial  interface  board,  a 
simple  way  to  interface  a 
teletype  terminal  unit  (TU) 
and  other  input/output  (I/O) 
control  functions.  At  the 
rear  connector,  P2,  the  TU  is 
connected  to  pin  2  for  data 
out  and  prn  3  for  data  in.  Pin 
20,  the  Modem  Control  Reg- 
ister, is  used  in  this  program 
to  control  the  push-to-talk 
(PTT)  of  a  transceiver.  The 
first  bit  (bit  0)  of  port  220 
(decimal),  the  Data  Terminal 
Ready  (DTR),  is  used  for  this 
purpose  The  RS-232  levels 
of  this  port  are  used  to  con- 
trol an  optoisolator  which  in 
turn  triggers  a  heavy-duty 
NPN    transistor  to  key  the 


transceivers,  providing  com- 
plete isolation  of  the  H-89 
computer  from  the  "outside 
world."  All  RTTY  control  (ex- 
cept tuning)  is  done  from  the 
keyboard. 

The  Program 

Line  390  initializes  the 
Asynchronous  Communica- 
tions Element  (ACE)  for  the 
desired  baud  rate  and  bit 
configuration  as  selected 
from  lines  170-370  of  the 
first  menu.  The  H-14  printer 
is  set  up  in  lines  410-430,  If 
hard  copy  is  desired  of 
either  received  or  transmit- 
ted data,  merely  turn  the 
printer  on  Make  sure  the 
printer  is  on  when  you  start 


I680 
1690 
1700 
1710 
1720 
1730 
1740 
1730 
l  ft,*.* 
I7TO 
t/BO 
1790 
1 000 
IfcMv 

ion 

IB30 

i 

i 

I860 
1B70 
IBBO 
1S90 
1*00 
1910 
1920 
1930 
1940 
1930 
LW 

If  TO 

1980 
1990 

A 

2U1G 
2020 
2O30 
2040 
2030 
2060 
2070 


: 


1380 
13BO 


CI      i|    -i      MfrN    UiMih     UUO    I  L.!,:L     fiGSUB     !*>Hi» 


7O90 
3100 
2110 
2130 

21 30 
2140 
2l3i» 

2160 

?IBo 

Jt*0 

2200 
22 1 0 
2220 
2230 
7240 
2230 
2260 
2270 
£290 
229o 

23IO 
2  120 

2330 

-•• 


2360 
2370 


2390 
24O0 
24  lO 

2420 
2430 
244Q 
2430 
2460 
2*70 
2+80 
24  90 
2300 
2340 
2320 


PUT  220, 1 
DD5UB  3030 
OPEN  "I",#l,Ht 
A**INPUT*<lt*l> 

ASCCAfJ 
pmp   AND  127: L=P 
IF  P<?13  THEN  1770 

IF  FL-1  THEN  P=8:GOSUB  15BO:  P=2:  SOSUB  156G  :  PR  1  NT  :GOTO  17 10 
QOSUB  I5B0:P=10:G0SUB  1 3801  PR  I  NT:  EOT  D  l7lfj 
FRIWT  A*; 

If  FL=I  THEN  GQSUB  1380:  GOTO  I  BOO 
GOSUS  15BO 
P  EOFUJ  HEN  1820 
GOTO  1710 

FIN  1  NT  ;  PR  IHT  =  PR  I N  T  :  CLOSE 
GOTO  121Q 

PR I  NT: PRINT: REM  **•**•»**••***  »¥  (*U  in  ASCII)  TEST 
CUT  220,1 
&GSUB    303© 
IF  FL  =  I  THEN  1*20 
FDR  f=l  TD  23 
P*42:  PWINT  CHR»<PI fZ&OSuB 
P*B5: PRINT  CHR"»tF»l  :QOSUB 
HElT  IISGTQ  I960 
FOR  1  =  1  TO  23 
L-B2:PRINT  CHR*(LJ t :8DSUB 
L*B9:  PFtI NT  CHR*  CL I ; : GDSUB 
NEXT  S 

RESTORE  3330 
rDR  1=1  TD  12 
READ  PIL-P: PRINT  CHH*lP>!: 
NEXT  1 
PR  I  NT 

IF   FL=0    THEN   P=10:60SUB    15BO 
t|      INP<232)=20    THEN    1210 
IF     tNPl232l=4    THEN    300 
IF    1NP(232>=9   THEN    2260 
IF    FL=I    THEN    1^20  ELSE    IBBO 
PR  INT:  PRINT:  REtl    ■•■•■•■«**•******    CD    MESSAGE    »Mtt«*«IM»it«i 

OUT    220,1 

UUBUP    *j*\**A1 

FOR    1=1    TD    13 

p*4,7~mMtlHT    CHRlCPj;  :GUSUB    Z240 

P   81: PRINT    CHR*tPJ  ::Q0SUB    2240 

P»32:PftlNT    CHR*TPi;  :DOSUB    ZZ40 

NFxT     1 

RESTORE    3330 

FOR    1=1    TQ    IT 

READ  P;F»INT  CHR*  I P  >  i  :  GDSUB  2240 

NCIT  I 

PRINT 

IF-  FL=1  THEN  P=2  ELSE  P^lO:GOSUE  1390 

IF  li*M232»=4  THEN  30O 

IF    lNFf232>=9  THEN   226c. 

IF    INF(2323=20    THEN    1210 

nil  m    2090 

IF    FL=1     THEN   L-P:G0SUB    I JDO: RETURN 

QOSUB    1360: RETURN 

REN    #******»«*    CW    ID   SUBROUTINE    *********** 

OUT    220,1 

GCSUB   3O30 

M  '.-It IMF     32&0 

ei    iNriri9i 

PRINT   E**-,!*" 

PRINT"  CM    ID-inO  "| 

READ    C 

OUT    219, C 

IF   COI     IHEN   24IO 

PRINT    E*-*-q_: 

PRINT    E«+-l" 

QUI    219, B 

IF    FL«Q    THEN   740 

OOTD  920 

FOR    1  =  1    TTJ   Z5:NE«T 

GOTO  2330 

REN    ttiit*.t»»«»«***i    i«ITE    BUFFER   TD   DIS»i   ROUTINE    »******•****#••** 

OUT    220f0 

IF   N<«3e200,    THEN    3O70 
PRINT:FRINT 

INPUT    -Give    tfte    ft  I*   a   n*Mi    jnd    .EXT 
OPEN    "DVH.'SlfOrtH* 
rt*iB200> 
D=PEEKtl1Ji 

If      IJ  =  255    THEN    23&0 
IF    Q-13    THEN    2540 


2S30   PRINT    «l  .(JMR+fOJI  : PRINT    CHR*  (OP  J 

2340   M=rhf  | 

2350    ED  TO   230O 

2560    CLOSE:  PR  I  NT    F;*+"vl  ":H=3e200 » :  SOTO   300 

2570    REH    i*#«»K* ««««*«    LtUFFER    BTflTUS   NESSfliGE    •*********•*•**■■* 

23D0    JF   H<=3B20Ol     1HFN    3O70  ELSE    PRINT    E»  +  ,kyl  "1  :H=38200' ;  Jf=4;0DTD    30B0 

2590    I=M-3S200» 

26DO    IF    Jv=0    THEN   RETURN 

241U   PRJN1    E«+«jw 

26ZO   PRINT   £****- 1  " 

2630    PRINT    E***V"+-B"*"42- 

Zi4t>  PRINT   E»*-p" 

Z&5C*   PRINT"         TNar*   i«    A~;l;~Byt«   ■e^v*q»   in   the  butlef, 

2660    PRINT    E*»*q" 

2670   PRINT    E»**fc» 

Z&SO    RETURN 

2&90   REN    *****************  READ    BUFFER         ROUTINE  «**###••••• 

ZJOQ    OUT    220,0 

27  lO    IF  IK  =30200*    THEN    3070 

2720   PRlKTiPRImT 

2730    1=1 

2740  PRINT    D*t*t27i**E":PRTNT   CW**i57) +-H- 

2750   1=38200* 

Z7&0  C=PEEKU> 

77TO    IF   C=233    THEN   PR INT: SOTO   2820 

27BO   PRINT    CHfltlDi 

Z7VO     I  a  I  #  i 

TOOO  IF  I NP< 232)^4  THEN  500 

2810  QOTD  27A0 

7EI20   PRINT:  1^1  NT  "END    DF    BUFFER:  "  I :  INPUT"  Press    RETURN    iar    MENU^Af 

2830   GOTO   30O 

204O   PRINT: PRINT !REJi    »*»*+*+**+***#   CANNED   MESSAGE    *■*■ ■•■■*■#*# 

?B50    OUT    220, I 

28*0   GOSUE    3O30 

2870    X*=-  TRANSHITTEH    HERE     IS   FT-101     IHF1    ANP    TS-700A    (VHFJ  -■ 

ANT:    CU5H-OWT,    flT-4    VERTICAL     f  HF )    AND    I/*    NAVE    VERT.     (VHFI.'S 

TTY   TU:    HAL,    ST- 3.    CdHPUTER   HEATH   H-8?,    RUNNING   HDDS   L   NBAStC* 

DTH;     AUSTIN    TTJCflS.  " 

2S80    I-l 

2B90  l_2=l_ENll(:*I*i 

290O    A«=t110*(l*.  t.l> 

29IO    IF    I=L2    THEN    1820 

2**20   P=ASCfA«> 

2^30    IF   Ps.>JO    THEN   2*TO 

2*40    IF   FL=»     THEN   2*?AO 

2^50  P=l3:GOSUB    l380lPRINT;P=10:BDSUfl    1380:6070   3000 

29*0  P=fi:GOSUb    t^30:P=2:SDSue    1380 

2WO  PRINT    A»; 

29O0    IF   FL  =  1     THIN   L-P:GOSuE    1380;GOTO   3O0O 

2H?90   GOSU8    1590 

3000    1=1+1 

3010   GOTO   2TOO 

3020   REN    *•*•« ••    CR's,   &    LF    FOR   START   OF   TRANS   ROUTINED    *•»«•***•#•+ 

3030   FOR    I-»     TO    lOOtNEirr     ISlF   FL  =  1    THEN    3QSO 

3O40   P^13:GOSUB    13BO:P=13:GDSUB    l380:P»iO:DOSUB    13BOT RETURN 
3050    F-=3j:Q0SUB    l3B0:P»:a:GDSUB    I5D0:P»e:GDSUB    l5BO:P=2:QDSUB    1 560:  re  turn 
JOAO   REM   ***•»••*•**»•    EMPTY    BUFFER    MESSAE4E       *•#*.«■*■*•**#•»•»* 

3070  J=0 

3080  CUT  220 t0 

3090  PRINT  E*+"M3"I 

31O0  PRINT  E*iCHR*<8<mCHR**54J;CHR*(feOU 

2-110  PRINT    "  NC    MESSAE3C     IN   DUFFER" 

3120  FOR    1=1     TO   200:NEXT 

31^3  PRINT   Em ;  CHR4  * 8*? J  ; CHR*  134  J  t CHR*  160 J  *E*+-K* 

3140  FDR    1=1     TO  30: NEXT 

3130  J^J+I 

ZlhO  IF  J4  THEN  7|Q 

3170  GOTO  3100 

3-100  END 

31 TC  DATA  0»  6^t  IO,63.  32,B3T  73, 85.  13*  60,82,  74t78f  70,61.73. 84. 90 

320O  DATA  76,87,  72,8*,  80*81,  TV,  6A,  71 ,0,  77,  88T8*,0 

3210  DATA  O. 31, 10.45,32,7,36,55, 13* 36, 32, 39,44, 33T3B^40, 53, 42 

3220  DATA  4l .SO, 33.34, 46, 49, 57,63. 38, 0.46,47*61 t O 

3230  DATA  31,31, 31,31,31,31.31.3,31,4,2.31.31,8,31,31,31.31,51 

3240  DATA  31 ,  3t .  31 ,  31  ,  31 ,  31,  31,  31 ,  3 1 ,  31  ,  31  ,31,31,4,  I  3,  i  ?.  20»<»,3 

3250  DATA  2ft,  3»  13,  18,  20,  17,  12,  3,  2B,2?,  22,  23,  I»#  1,  10,  16,  21 .  7.  6,  :'4 

T260  DAT*  14,14,13,30,18,23,31,3,23,14,9.1.13,26,20,6.11.13,18,20 

3270  DATA  12,24,22,23,  lO,  5, 1  A,  7,  SO,  I?.  29,  21 .  17,  1 5,29,  IB,  3,  3,3 

3280  DATA  64,  64,64,0,64,0,64,0.0,0,64.0,0,0,64,0,  64,64,  A4, 0,64,64,64 

32W  DATA  O, 0,0,64,  Ot64(Ot64,  O,  64,  64,  64,  0,64,  64  ,  64,  OfOtO,fc4,  0,64.64,64 

330O  DATA  0,64,0,0,0,64,0,64,64,^4,0,^4,  64  ,64,0,0,0,64,  i)  ,64,0,^4,64,  64 

33  ID  DATA  0,0,0,64,64.64,0,61,1^64,0,^4,  64,  &4.  0.64 ,.;.,..,.  i  .64.0,64,0,64 

33ZO  DAm  0,64^0.  64,  0,0,  0,0,0,  64,  64  ,6*.  0,64,0,64,  64,  64,  0,0,0,0,0,0,  1 

3330  DATA  32,  68,  69.  S2r  87,31  ,82,67,  B3,  47  ,  37.  1  3 

3340  END 
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(RUN)  the  program.  Line  300 
sets  a  flag  (FL)  to  0  or  1  de- 
pending whether  ASCII  or 
Baudot  is  selected.  Line  150 
initializes  a  flag  (CF)  for 
Baudot  upper-  or  lowercase. 
(2  =  lowercase  'letters/') 

If  Baudot  is  selected,  lines 
450-480  create  arrays  to 
convert  ASCII  characters 
to  Baudot  and  vice  versa, 
ASCII,  of  course,  needs  no 
conversion,  so  line  440  skips 
the  arrays  if  ASCII  is  se* 
lee  ted. 

After  selection  of  the 
mode/speed,  lines  510-720 
create  the  second  menu, 
which  will  appear  to  the 
right  of  the  first  menu.  Lines 
510  and  710  turn  the  cursor 
off  and  on. 

ASCII  Receive 

Lines  740-910  take  ASCII 
characters  from  data-input 
port  216,  print  them  on  the 
screen,  and  send  them  to  the 
printer  port,  224.  If  dur- 
ing reception  it  is  desired  to 
store  the  message  or  any 
part    thereof,    striking    a 
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CTRL-K  (ASCIM1)  will  place 
all  incoming  data  in  a  mem 
ory  buffer.  Lines  880  and  890 
accomplish  this.  Line  890 
places  the  character  in 
memory  starting  at  address 
38200  (decimal),  increments 
once  and  inserts  a  decimal 
255  tall  bits  "1").  Line  900 
permits  this  buffer  to  extend 
to  56000,  then  resets  to 
38200,  an  18K  buffer,  (If  you 
have  48K  RAM,  the  top 
should  be  set  to  4000 )  This 
buffer  is  not  lost  when  re- 
turning to  "SEND"  or  the 
menu,  but  to  continue  plac- 
ing characters  into  the  buff- 
er after  touching  any  key 
subsequent  to  the  CTRL-K,  it 
will  be  necessary  to  again 
hit  the  CTRL-K.  This  is  be- 
cause the  last  key  struck  re- 
mains in  the  keyboard  port 
(232)  until  another  key  is 
struck.  By  the  same  token, 
striking  any  key  after  the 
CTRL-K  (during  receive)  will 
halt  placing  characters  into 
the  buffer 

Line  780  checks  the  Line 
Status  Register  of  the  UART 

1986 


(ACE)  to  see  if  it  is  ready  to 
accept  another  character 
Bit  0  of  this  port  (221)  is  set 
to  logic  1  whenever  a  com- 
plete incoming  character 
has  been  received  and  trans- 
ferred  to  the  receiver-buffer 
register  of  the  ACE.  If  this  bit 
is  0,  line  810  loops  the  pro- 
gram back  to  line  780  and 
waits  for  the  next  character. 
In  line  780,  the  byte  from 
port  221  is  logically  ANDed 
with  a  one  to  toss  out  all  but 
the  first  bit,  bit  0.  During  this 
looping  period,  lines  790 
and  800  check  the  keyboard 
to  see  if  a  CTRL-T  or  CTRL-D 
was  struck  to  exit  the 
routine, 

The  incoming-data  byte  is 
ANDed  with  127  in  line  820 
to  toss  out  the  eighth,  parity 
bit  This  also  has  the  effect 
of  subtracting  128  from  any 
received  extraneous-noise 
characters  between  128  and 
255  decimal.  Line  850  filters 
out  these  unwanted  charac- 
ters Likewise,  line  830  filters 
out  a  "form-feed"  and  line 
840  gets  rid  of  an  "ESCAPE" 
character.  Reception  of  an 
ESC  followed  by  random 
characters  can  produce  di- 
sastrous results,  Line  860 
prints  the  character  to  the 
screen  and  870  sends  it  to 
the  printer  port. 

Baudot  Receive 

The  Baudot  receive  rou- 
tine, lines  920-1200,  has  two 
loops  — one  for  uppercase 
(FICs)  and  one  for  "letters" 
(LTRs).  The  program  jumps 
back  and  forth  between 
them  as  it  senses  an  incom- 
ing upshift  FIG  character, 
line  1000,  or  a  downshift 
LTR  character,  line  1130. 
The  Baudot  letters  are  con- 
verted to  ASCII  characters 
in  line  1010,  or  Baudot  FICs 
converted  to  ASCII  in  line 
1140.  These  conversion  ar- 
rays were  created  from 
"DATA"  in  lines  3190-3220, 
Lines  990  and  1120  get  the 
Baudot  characters  and  AND 
them  with  31  to  toss  out  all 
but  the  five  Baudot  data 
bits. 

Keyboard  Transmit 

Transmitting  from  the  key- 


board is  accomplished  in 
lines  1210-1360,  Line  1220 
turns  the  transmitter  on,  and 
the  subroutine  directed  to 
in  line  1230  is  used  at  the 
start  of  all  transmit  routines. 
It  provides  a  slight  delay 
after  turning  on  the  trans- 
mitter and  outputs  two  car- 
riage returns  and  a  line  feed. 
The  statement  "INPUTSflr 
causes  MBasic  to  read  one 
character  from  the  key- 
board, P  =  ASC(X$)  returns 
the  ASCII  code  of  X$  (line 
1240),  Line  1300  prints  the 
character  on  the  screen  and 
sends  it  to  the  printer  for 
hard  copy  (if  the  printer  was 
turned  on).  Striking  the 
RETURN  key  for  a  new  line 
does  not  issue  a  line  feed 
with  this  system,  This  is  tak- 
en care  of  in  lines  1310  and 
1350.  If  the  mode  selected 
was  ASCII,  no  conversion  is 
required  and  the  characters 
are  sent  to  the  output  sub- 
routine, lines  1580-1640.  If 
Baudot  was  selected,  then 
the  characters  are  sent  to 
the  following  subroutine. 

Baudot  Send  Subroutine 

Operation  of  this  subrou- 
tine is  best  described  with 
the  aid  of  the  flowchart,  Fig. 
1 .  The  character  flag,  CF,  has 
been  set  to  2  (LTRs)  at  the 
start  of  the  program.  ASCII 
characters  from  other  rou- 
tines enter  as  ASCII  code  in- 
tegers, variable  "L".  The  first 
line  tests  to  see  if  they  are 
lowercase  ASCII  (more  than 
97,  beyond  the  range  of  con- 
version array  LI,  0  to  97),  If 
so,  32  is  subtracted,  making 
them  uppercase  ASCII.  Next 
the  character  is  tested  to  see 
if  it  is  a  "space."  If  so,  a  fur- 
ther test  is  performed  to  see 
if  the  previous  character 
was  a  FIG  or  a  LTR  (Baudot). 
If  both  conditions  are  met  it 
sends  out  a  Baudot  space 
(4),  sets  the  flag  to  2,  and  re- 
turns. If  the  previous  charac- 
ter was  a  FIC  character,  then 
a  LTR  (downshift)  is  sent 
before  the  Baudot  space. 

Next  the  program  checks 
for  a  horizontal  tab  (ASCII 
9)-  Tabs  will  not  be  pro- 
cessed, but  a  space  will  be 


issued  in  Baudot.  Line  1410 
checks  for  a  carriage  return. 
If  there  is  one,  the  program 
will  send  out  a:  LTRs,  CR, 
and  LF.  If  the  character  was 
not  a  CR,  line  1420  makes 
the  decision  whether  the 
character  will  be  a  Baudot 
upper  (FIG)  or  a  lower  (LTR)+ 
All  ASCII  characters  less 
than  65  will  be  Baudot  FIGs. 
From  here  the  previous  char- 
acter is  checked  for  FIG  or 
LTR  by  testing  the  CF  flag.  If 
the  present  character  is  dif- 
ferent from  the  previous, 
with  respect  to  FIG  or  LTR, 
the  appropriate  FIG  or  LTR 
shift  is  transmitted  prior  to 
the  character  The  ASCII 
character  is  converted  to  its 
Baudot  code  from  the  array 
in  line  1440  or  1490.  (DATA 
lines;  3220-3270.)  If  the  pres- 
ent character  is  the  same 
case  as  the  previous,  no  shift 
command  rs  given,  the  ap- 
propriate flag  is  set,  and  the 
program  RETURNS  to  the 
proper  routine, 

Character-Out  Subroutine 

Timing  speed  (baud  rate) 
is  controlled  by  the  UART 

(ACE).  Lines  1590  and  1610 
loop  until  the  ACE  is  ready 
for  another  character.  Dur- 
ing this  looping,  line  1600 
checks  the  keyboard  for  a 
CTRL-D  to  exit  the  routine 
and  go  to  the  menu.  The 
CLOSE  is  there  in  case  the 
EXIT  was  from  reading  an 
OPEN  disk  file  Line  1630 
sends  the  character  to  the 
output  port  (216). 

Transmit  a  File  from  Disk 

Line  1710  reads  one  char- 
acter from  the  disk  file.  Line 
1720  returns  the  ASCII  code 
of  the  character.  HDOS/ 
M Basic  strips  off  all  CRs 
when  writing  to  a  disk  file. 
Line  1740  tests  for  this  CR 
that  the  disk  issues  from 
sensing  an  LF.  In  this  case, 
lines  1750  and  1760  will 
send  out  the  required  CR 
and  LF. 

The  character  is  printed 
on  the  screen,  and  then  the 
program  loops  back  for  the 
next  character  Upon  sens- 
ing  the  end-of-file  (EOF),  the 
file  is  closed  and  the  pro 

"When  You  Buy,  Say  73* 


gram   exits   to  the  transmit 
keyboard. 

RY  Test  and  CQ  Test 

These  are  merely  loops 
to  read  and  send  RYs  (*U  in 
ASCII)  or  CQ  with  a  space. 
The  end  of  these  for-next 
loops  drops  to  the  call- 
sign  loop,  the  DATA  state- 
ment at  line  330.  These  are 
ASCII  codes  for  "space  DE 
W3RWU/5  space/'  Change 
this  line  of  data  for  the  call- 
sign  of  your  choice.  At  the 
end  of  each  line  of  test  (or 
CQ),  the  keyboard  is  checked 
for  a  command  to  exit  the 
[oops  and  go  to  either  key- 
board send,  CW  ID,  or  the 
menu. 
CW  ID  Routine 

This  routine  uses  the  Line 
Control  Register  of  the  ACE 
to  send  a  Morse  CW  ID  If 
bit  6  is  set  to  a  logic  1  (by 
sending  a  64  to  port  219),  the 
serial-output  ACE  is  forced 
to  a  space.  When  bit  6  of  this 
port  is  set  to  a  logic  0,  it  is 
forced  to  a  mark.  The  data 
characters  in  lines  3280- 
3320  send  my  call  Three 
consecutive  64s  are  a  dah, 
one  64  is  a  dit.  Three  consec- 
utive 0s  are  a  space  between 
characters,  and  one  0  is  the 
space  between  dits  and  dahs 
within  characters. 

This  port  (219)  controls 
the  bit  configuration  of  the 
ACE,  therefore  it  must  be  re- 
stored to  its  proper  "BCOIST 
at  the  end  of  this  routine, 
Line  2300  sets  the  argument 
of  variable  B  to  this  setting 
and  2380  puts  B  back  into 
the  port  Line  2410  is  a  delay 
to  set  the  CW  speed  to  about 
15  wpm,  Lines  2310  and 
2320  put  a  reverse  video 
message  on  screen,  and 
lines  2360  and  2370  take  the 
message  off  when  the  ID  is 
finished  and  the  program 
exits  to  the  receive  routine. 

Write  Buffer  to  Disk 

This  routine  writes  a  sim- 
ple sequential  file  to  disk 
from  what  was  stored  in  the 
buffer  memory  as  loaded 
from  the  receive  routine 
above.  If  the  buffer  is 
empty,  tine  2450  will  vector 
the  program  to  the  "Buffer 


Empty"  message  and  return 
to  the  menu. 

Buffer  Status  Message 

This  routine  is  processed 
when  anything  is  in  the  buff- 
er as  a  result  of  a  CTRL-K 
during  receive.  Variabte  I  in 
line  2590  determines  how 
many  bytes  are  in  the  buffer, 
and  lines  2610-2670  display 
this  quantity  on  the  25th 
line. 

This  message  will  now 
stay  on  the  25th  line  until 
erased  by  selecting  "8"  of 
the  menu  or  reading  the 
buffer  to  disk  (or  re-RUN  the 
program), 

Read  Buffer  Routine 

This    routine   will  simply 

read    back    to    the  screen 

whatever    is    stored  in   the 
buffer. 

Canned  Message  Routine 

Here  is  a  canned  "brag" 
message  that  can  be  256 
bytes  in  length.  The  string  X$ 
is  the  message  and  the  @ 
will  issue  a  CR  and  LF,  al- 
though it  is  one  continuous 
line    in    MBasic     Line   2980 


reads  the  string  one  charac- 
ter at  a  time,  and  line  2910 
tests  for  the  end  established 
in  line  2890. 

Empty  Buffer  Message 

If  the  buffer  is  empty 
upon  selection  of  7,  8,  or  9 
of  the  menu,  this  subroutine 
will  superimpose  "No  Mes- 
sage In  Buffer"  over  the 
"SELECT  NO/'  statement  of 
the  menu.  This  is  accom- 
plished using  the  direct  cur- 
sor-addressing feature  of 
HDOS. 

This  program  should  be 
easily  adaptable  to  other 
machines  using  MBasic  by 
appropriate  changes  to  the 
commands  and  statements 
esoteric  to  the  H-69,  e.g., 
cursor  addressing,  screen 
blanking,  port  address,  etc. 
Of  course,  the  versatile  fea- 
tures of  the  8250  ACE  are  re- 
quired for  this  program  to 
work  without  timing  delays. 

Many  thanks  go  to  Dale 
Cockle  K5J IC  for  his  patient 

testing  and  helpful  sugges- 
tions to  get  the  program  run- 
ning. ■ 
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0,ver  the  past  several 
years  my  Yaesu  FT- 
101 E  has  been  modified 
rather  extensively.  This  was 
due  in  part  to  an  interest  in 
improving  the  receiver  sec- 
tion for  contesting  The 
other  factor  was  an  uncon- 
trollable need  for  its  owner 
always  to  have  a  hot  solder- 
ing iron  in  his  hand.  In  any 
event  the  radio  gradually 
improved  to  the  point  where 
it  seemed  to  play  as  it 
should  from  a  competitive 
sense  However,  a  new  fea- 
ture became  desirable  dur- 
ing the  past  year— the  abili 
ty  to  monitor  the  transmit- 
ter's audio  in  the  head- 
phones. 

When  the  manufacturers 
initially  introduced  the  mon- 
itor feature,  it  seemed  more 
like  another  bell  or  whistle 
than  the  solution  to  a  real 
need.  Perhaps  it  still  is,  but  I 
have  found  that  there  are 
several  reasons  that  make 
this  feature  rather  conve- 
nient. 

The  first  hint  of  desirabili- 
ty came  when  I  was  oper- 
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ating  a  multi-operator/single- 
transmitter  (multi-single)  DX 
phone  contest  We  found 
that  having  boom-micro- 
phone headsets  for  both  op- 
erators was  invaluable  when 
working  split  frequency  on 
40  meters.  This  is  necessary 
since  European  amateurs 
cannot  transmit  above  7100 
kHz.  Here  the  monitor  func- 
tion allowed  both  of  our  op- 
erators to  know  when  the 
other  was  transmitting.  An- 
other benefit  was  found 
when  using  a  closed-loop 
CQ  tape;  there  was  less  clut- 
ter involved  in  patching  the 
tape-recorder  audio  into  the 
operator's  headphones. 

You  may  be  thinking  that 
this  might  be  great  but  if 
you're  not  a  con  tester,  who 
needs  it?  Well  I  have  found 
that  there's  something  of  a 
psychological  boost  to  hear- 
ing your  audio  directly  in 
the  headphones  during  nor- 
mal SSB  operation.  Also, 
commercial  full-duplex  FM 
headsets  are  used  for  com- 
munication in  high-noise 
areas  at  work.  These  radios 
also  have  a  monitor  feature 
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Fig.  1.  The  circuit  for  the  monitor  board. 
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which    the    operators    find 
really  helpfuL 

Having  determined  the 
fundamental  need  for  yet 
another  convenience  item, 
it  became  necessary  to  de- 
termine how  to  add  it  to  the 
transceiver.  The  typical  cir- 
cuit in  commercial  amateur 
rigs  involves  diode  detec- 
tion in  one  of  the  i*f  stages. 
This  procedure  was  selected 
presumably  to  allow  the  op- 
erator to  hear  the  actual 
transmitted  audio  quality.  It 
is  a  relatively  complicated 
method  and  one  which  some 
believe  does  not  accurately 
represent  what  the  receiving 
station  actually  listens  to 
(because  of  propagation  de- 
lays and  the  detection  cir- 
cuitry itself).  These  consider- 
ations led  me  to  sampling  at 
audio  frequencies,  which  is 
basically  quite  simple- 
While  this  article  presents 
installation  details  which 
specifically  relate  to  the  FT- 
101 E,  the  modification 
should  apply  to  many  other 
transceivers  with  minor 
changes. 

The  audio  unit  in  the  FT- 
101 E  is  designated  PB1315. 
One  output  of  this  circuit 
board  goes  to  the  transmit- 
ter modulator/oscillator  sec- 
tion (PB1184A).  Oscillo- 
scope measurements  showed 
that  this  audio  output 
level  was  insufficient  to 
properly  drive  the  head- 
phones. Consequently,  a 
simple  IC  amplifier  stage 
was  required 

One  of  the  restraints  that 


was  placed  on  the  design 
was  that  only  a  single  supply 
voltage  be  necessary  so  that 
the  +13.5  V  dc  in  the  FT- 
1 01 E  could  be  used.  Another 
was  that  all  parts  be  locally 
available  An  LM386  met 
these  simple  requirements 
and  is  capable  of  supplying 
about  0.4  Watts  of  output 
power.  This  is  a  popular  IC 
which  has  been  used  for  the 
audio  section  of  direct-con- 
version receivers.  These  re- 
ceivers require  a  very  high 
audio  gain  to  offset  their 
typical  lack  of  an  rf  ampli- 
fier stage.  This  linear  IC  can 
be  configured  as  either  a 
20  X  or  200  x  amplifier.  For 
our  purposes,  the  lesser  gain 
is  more  than  enough  and  re- 
quires slightly  fewer  parts. 

The  circuit  for  the  moni- 
tor board  is  shown  in  Fig.  1 . 
The  audio  input  to  the 
LM386  is  supplied  through  a 
disc-ceramic  capacitor  and 
a  potentiometer  gain  con- 
trol, A  voltage  divider  is  pro- 
vided at  pin  6  to  drop  the 
transceiver  supply  voltage 
from  1 3.5  V  to  8.5  V,  which  is 
approximately  the  midpoint 
of  the  4-12-V-dc  allowable 
range  for  the  LM386.  This 
voltage  is  bypassed  with  a 
001 -uF  capacitor  to  keep 
transients  out  of  the  chip. 
Note:  A  10-uF  electrolytic 
capacitor  can  be  connected 
between  pins  1  and  8  if  a 
200  x  gain  were  desired  for 
another  application.  In  this 
case,  the  negative  side  of 
the  capacitor  is  connected 
to  pin  8, 


The  circuit  can  be  assem- 
bled on  a  piece  of  perf  board 

or  on  an  etched  circuit 
board.  Parts  placement  is 
not  critical;  although  the  by- 
pass  capacitor  should  be  lo- 
cated as  close  as  possible  to 
pin  6.  The  PC  board,  foil 
side,  is  shown  tn  Fig.  2. 

Connect  the  monitor 
board  input  to  pin  8  of 
PB1315  and  the  resistive  di- 
vider to  pin  15  or  16  of 
PB1315,  The  monitor  output 
should  be  attached  to 
PB1315.  pin  22,  which  feeds 
the  headphones.  Miniature 
coax  (RG-174)  was  used  for 
these  connections  to  elimi- 
nate any  possibility  of  rf 
problems. 

One  of  the  more  difficult 
problems  encountered  in 
modifying  modern  trans- 
ceivers is  finding  a  place  to 
mount  extra  circuitry.  I 
chose  mounting  the  board 
on  edge  between  the  audio 
and  modulator/oscillator 
units  using  one  of  the  exist- 
ing posts  for  support.  This 
lets  you  adjust  the  amplifier 


Fig,  2  PC  board,  foil  side. 


Fig.  3.  Parts  placement 


gain  if  necessary  and  pro- 
vides more  space  than  that 
available  under  the  rig's 
chassis.  Once  assembled,  all 
that  remains  to  be  done  is  to 
talk  into  the  microphone 
and  adjust  the  pot  until  a 
comfortable  audio  level  is 
heard  in  the  headphones.  It 
is  advisable  to  turn  the  re- 
ceiver's volume  control  off 
before  setting  this  level 
since  the  receiver  will  be 
muted  while  you  are  trans- 
mitting, The  monitor's  gain 
pot  is  wired  so  that  it  can  be 
turned  off  entirely  if  that 
should  ever  be  desirable. 


This  is  a  simple  modifica- 
tion that  can  be  performed 
in  a  couple  of  hours  at  a  lei- 
surely pace.  Thus,  it  is  well 
suited  for  the  newcomer  to 
home-brew  work.  All  parts 
can  be  obtained  from  your 
local  Radio  Shack  store,  as 
shown  in  the  Parts  List  Con- 
siderable variations  in  the 
electrolytic  values  can  be 
made  without  significant  ef- 
fects Likewise,  the  voltage 
divider  can  use  other  values 
as  long  as  the  voltage  range 
noted  above  is  not  exceeded. 

I  have  found  that  the 
monitor    function    has    per- 


formed very  well  with  good- 
quality  microphone  audio 
present  in  the  headphones. 
Drop  me  a  line  if  you  have 
any  questions  on  this  modi- 
fication (an  SASE  would  be 
appreciated).  ■ 


Parts  List 
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.01  uF 

RS272-131 

1 

,05  uF 

272-134 

1 

4.7  uF 

272-1024 

1 

22  uF 

2721026 

1 

10  Ohms 

272-001 

t 

22  Ohms 

271-QG5 

1 

270  Ohms 

271-1314 

1 

470  Ohms 

271-1317 

1 

100k  Ohms 

271-220 

1 

LM386 
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Easy  Digital  Circuit  Analysis 

Learn  the  basics  of  Boolean  algebra  while  you  design 

an  electronic  keyer.  Then  use  K5VKQ's  techniques 

to  give  your  project  a  "software  smoke  test" 


Got  a  computer  you  are 
trying  to  find  uses  for 
besides  playing  games?  Want 
to  sharpen  your  electronic 
skills  for  that  upgrade?  Or 
are  you  just  interested  in 
computers,  period?  Then  here 
is  another  application  for 
you.  Try  analyzing  your  digi- 
tal circuits  using  your  new 
(or  old?)  computer. 

Microprocessors  incorpo- 
rate a  set  of  logical  oper- 
ators in  their  instruction 
code.  Basic  interpreters  and 
compilers  usually  incorpo- 
rate these  features  also. 
Even  if  your  Basic  does  not 
include  Boolean  operators, 
you  can  still  analyze  digital 
logic  circuits  with  it 

I  became  interested  in  the 
application  of  the  Basic  lan- 
guage to  the  analysis  of  digi- 
tal circuits  about  the  time  I 
got  my  computer  up  and 
running.  As  a  working  engi- 
neer, I  am  acutely  aware  of 
the  tedious  nature  of  defin- 
ing the  expected  operation 
of  a  digital  circuit  by  hand. 
The  possibility  of  reducing 
the  effort  needed  to  define 
the  operation  of  a  circuit 
was  sufficient  encourage- 
ment to  pursue  the  possibili- 
ty of  doing  it  by  computer. 
Although  custom  circuit- 
analysis  programs  have  ex- 
isted for  about  as  long  as  the 

68     73  for  Radio  Amateurs  *  April 


electronic  computer,  their 
cost  and  availability  ex- 
clude the  average  user.  The 
application  of  Basic  to  the 
problem  promised  a  method 
of  analysis  and  also  provid- 
ed an  excellent  opportunity 
to  better  understand  the  Ba- 
sic language  itself. 

Let  us  then  proceed  in  the 
following  manner:  hirst,  we 
will  investigate  the  existing 
logical  operators.  Then,  we 
will  define  equivalents  for 
the  brethren  who  do  not 
have  the  Boolean  functions. 
Finally,  we  will  develop 
some  additional  logic  cir- 
cuits with  applications.  The 
logic  (or  Boolean)  operators 
normally  encountered  in  mi- 
croprocessor languages  in- 
clude the  OR  gate,  the  AND 
gate(  and  the  XOR  (exclusive 
OR)  gate  Additionally,  an 
equivalent  of  the  exclusive 
NOR,  the  NOT,  and  addi- 
tional functions  may  be  had. 
The  usefulness  of  functions 
other  than  the  OR,  AND, 
and  the  XOR  is  question- 
able, as  they  may  not  be  de- 
fined  for  binary  logic  and 
may  produce  results  which 
are  not  expected.  For  exam- 
ple, the  NOT  function  on  my 
machine  is  a  two's  comple- 
ment of  the  sum  of  a  num- 
ber and  one  The  answer 
comes    out    as    a    negative 
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number.  The  best  solution  is 
to  use  what  you  have  but 
make  sure  that  what  you 
have  works.  Generate  (or 
look  up)  a  truth  table  for  the 
operation  you  are  verifying. 
If  it  works,  use  it  If  it  pro- 
duces weird  answers,  don't 
use  it 

If  you  have  any  Boolean 
functions  in  your  Basic,  they 
are  probably: 

•  OR -Used  to  OR  two 
words  together.  We  will 
limit  our  words  to  the  num- 
bers 0  and  t.  Although  the 
possibility  of  using  numbers 
from  0  to  255  (for  8-bit 
words)  makes  16-bit-wide  in- 
put gates  possible,  one  must 
crawl  before  one  can  walk. 

•  AND— Same  as  OR  ex- 
cept it  performs  the  AND 
operation. 

•  XOR -If  you  have  it  it 
exclusive  ORs  two  numbers. 

If  we  write  a  simple  pro- 
gram to  illustrate  the  use  of 
these  functions,  it  will  look 
something  like  this  (for  stan- 
dard or  ANSI  Basic); 

10FORA  =  0TO1 
20  FOR  B  =  0  TO  1 
30  PRINT  A  OR  B; 
40  NEXT  B 
50  PRINT 
60NEXTA 

If  we  run  this  short  pro- 


gram, we  will  get  a  display 
which  looks  like  this: 

0  1 

1  1 

The  first  line  represents 
the  ORing  of  A  and  B  when 
A  is  0  and  B  is  first  0  then  1 
The  second  line  is  for  A  =  1 
and  B  is  first  0  then  1 .  This  is 
indeed  the  correct  result  of 
the  operation  of  an  OR  gate 
If  AND  is  substituted  for  OR 
in  the  above  program,  the 
display  will  be: 

0    0 
0    1 

This  is  the  correct  result 
for  the  AN  Ding  of  two  digi- 
tal signals.  In  like  fashion, 
the  XOR  operator  produces: 

0  1 

1  0 

The  first  operator  we  will 
define  is  the  inverter  This  is 
an  absolute  necessity  if  we 
do  any  TTL  analysis.  Fortu* 
nately,  the  function  is  easy 
to  obtain.  For  applications 
where  we  wish  to  recognize 
the  invert  operation,  we  can 
call  this  INV,  We  can  define 
the  operation  as: 

10INV(0)=1 
20INV{1)  =  0 

The  application  of  this  is 
shown  as  Inverter  Operation 
in  Listing  1,  lines  10  and  20r 
where  it  is  used  to  change  an 
AND  function  to  a  NAND 
function.  Instead  of  the  name 


5  REM  *•«+»•••**•  **••■*••  JNVTRTET?  OPERATIEM 
10  INV  CPl  ■  #  IQN  1 

av  IMV  111  •  I  IOB  1 

75   PRlNTtPfllHT    -Wf«   6Ate-rPAtffT 

jv-fqp  *=«  TD   1 
4V  FOP    B=0   TQ    1 

3#  pftTNT    INSMA  AND  au 

6*3    MtJfT     B 

7*    PRINT 

bg  next  a 

V0    END 


Ok 


GAT* 


I 


L/St/'ng  / 


INV,  we  could  use  N  (or  for 
that  matter  any  symbol 
which  the  computer  will  rec- 
ognize)- The  use  of  the  N 
with  AND  or  OR  functions 
better  enables  us  to  recog- 
nize the  NAND  or  NOR  oper- 
ations. (See  Listings  2  and  3). 
For  those  who  don't  have 
logical  operators,  we  can 
develop  what  we  need  from 
the  arithmetic  operators. 
The  easiest  to  derive  is  the 
AND  function  Since  it  is  the 
same  (for  0  and  1)  for  both 
logic  and  arithmetic,  we  can 
use  the  multiply  (*)  opera- 
tor A  AND  B  can  then  be 
represented  by  A*B.  For  A 
and  B  having  values  of  0  or 
1,  the  only  case  where 
A*B  —  1  is  when  both  are  1, 
which  defines  the  AND  op- 
eration The  NAND  gate  can 
be  derived  by  inverting  the 
AND  gate  as  shown  in 
NAND  GATE  (Listing  2). 

To  derive  the  OR  and 
NOR  functions,  we  need  to 
remember  the  Boolean  iden- 
tity which  states,  "inverting 
the  output  of  an  AND  gate  is 
the  same  as  inverting  the  in- 
puts of  an  OR  gate."  Con- 
versely, "inverting  the  out- 
put of  an  OR  gate  is  the 
same  as  inverting  the  inputs 
of  an  AND  gate  "  (You  might 
remember  that  the  next  time 
you  need  one  type  of  gate 
and  you  have  only  the 
other)  The  NOR  gate  is  the 
easiest  of  the  two  to  derive 
since  it  is  the  invert  of  A 
multiplied  by  the  invert  of  B 
(see  Listing  3).  The  OR  gate  i 
the  invert  of  the  NOR  gate 
(see  Listing  4),  If  you  don't 
have  the  exclusive  OR  func- 
tion, you  should  remember 
that:  A  XOR  B  =  (INV* A) 
AND  B)  OR  (B  AND  INV{A]). 
The  XOR  gate  can  also  be 
derived  without  the  aid  of 


built-in  logical  operators,  as 
seen  in  Listing  5. 

If  you  have  the  define 
function  (DEF  FN),  you  can 
use  it  to  generate  additional 
logic  operations  such  as  the 
ADDER  (see  Listing  6).  Addi- 
tional logic  functions  such 
as  flip-flops,  counters,  shift 
registers,  etc,  rely  less  heavi- 
ly on  strictly  Boolean  opera- 
tions. For  example,  the  j-K 
flip-flop  can  be  represented 
without  any  Boolean  opera- 
tors (see  Listing  7}. 

In  analyzing  circuits  using 
counters,  flip-flops,  shift  reg- 
isters, and  other  devices  us 
ing   clocked   signals,    you 
should    incorporate    some 
method  to  ensure  that  your 
program    simulates    the 
clocked  operation  Some  cas- 
es  exist   where    no   special 
care  need  be  taken  (as  in  the 
following  flip-flop  example): 
10JNV(0)  =  1 
2G1NV(1)  =  0 
30CK  =  0 
40  Q  -  0 

50  FOR  \  =  1  TO  10 
60  IF  CK  =  1  THEN  Q  =  INV<Q> 
70  PRINT  Q; 
80  CK  =  INV{CK) 
90  NEXT 

It  is  usually  necessary  to 

provide  some  method  of  en- 
suring that  the  true  clocked 
operation  is  simulated  This 
is  accomplished  in  the 
above  example  by  use  of  the 
INV(CK).  Since  CK  is  1  every 
other  alternation,  Q  will  in- 
vert every  other  cycle,  simu- 
lating a  by-two  frequency  di- 
vider. In  most  cases,  how- 
ever, this  is  not  sufficient  as 
often  some  form  of  gate  is 
used  to  interrupt  the  clock 
signal.  The  result  of  this  on 
the  above  routine  will  be  a 
continual  flipping  of  Q  if  CK 
is  gated  to  a  continuous 
high.  This  can  be  circum- 
vented fairly  easily  by  the  In- 
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Listing  3, 


10    FOR    A-0    TO     t 

GATE 

10    1NV(0>>1 

20   FOR    |p*    ID    1 

20    1NVIH-V 

im   ImviVi»i 

30   FOP    A-0    TO    1 

40  iNvm-v 

40   FOR    0-0    TO    1 

5#   PRINT     JMVMNViA]* 

iHVIBl u 

50    PRINT     |NVI  tNVlA*IWYI&»*"lNVflWV'At»&M| 

4V  DEfT  »:  print 

&0   NEtT 

TV   NE»T    A 

TV    PRINT 

S0    END 

»   NElT 

at 

Ok 

RUN 

RUM 

0       ] 

0       1 

1        1 

1      V 

0* 

Ok 
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Listing  5, 


IV   REN    •  ••••••"••••••••■••ADDER 

2*    INVUJ-0 

30  IMV<*)-1 
40    DEF   FN9CC.  K  ,  Y) - ( INviC 5 ANDINV  m AND* S 

N0JHV1XM     OR     ICANQYAMDX) 

50  DEF    FNCA*CtK,V>-IKANDC»    Oft    IXflNDY!    OR    < YANDC I 

31  PRINT'.  PRINT:  PfttNTlPfilHl 
52   PRINT    "£   And   C   uul putc    far    input*    It¥  «nd   CARRV 

51  PRINT 

60    PRINT    WCC4);-ftY*    -l-V.V-lSPCiSM-i.V'jSPCiSll^Vif 

70   FAINT    -CABHV-|:F0B    I»t    T0  32;P*|NT    "-- I :NE*T : PRINT 
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13V  NE*T 
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5  Rt«   ••■••■■■«•■•••»■■ 

10  LET   V-i 

2V   LET    f>-0 

3V  LET  Q»#:E^# 

40    INPUT    "Enter    V   or     I    I  or    J"tJ 
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Fig.  1.  Dot  and  dash  generator. 
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corporation  of  a  gating 
function,  as  shown  in  List- 
ings 7  and  8  (the  E  in  the  J-K 
flip-flop  and  the  A  in  the  D 
flip-flop)  These  slightly  dif- 
ferent approaches  produce 
the  same  result,  that  is  to 
prevent  the  output  from 
flipping  without  the  proper 
clock  signal. 

Proper  gated  operation 
can  be  accomplished  by 
gating  this  signal  as  an 
enable  or  by  gating  CK.  CK 
can  be  gated  by  adding  a 
gate  in  the  D  flip-flop  or  by 
using  B  in  the  J~K  flip-flop. 
Either  an  AND  gate  can  be 
used  (as  in  the  J-K  flip-flop) 
or  an  OR  gate  can  be  added 

The  schematic  (Fig,  1)  is  of 
an  electronic  keyer  which  I 
built  some  time  ago,  It  uses 
a  555  oscillator  as  an  input 
and  generates  an  output 
with  a  dot-to-^pace^to-dash 
ratio  of  1  to  1  to  3.  with  self- 
completing  dots  and  dashes 
Speed  control  is  obtained  by 
controlling  the  frequency  of 
the  555  oscillator  The  key  is 
a  typical  single-pole,  dou- 
ble-throw switch  normally 
used  on  electronic  keyers.  (I 
made  mine  from  a  tele- 
phone polar  relay  which  1 
obtained  from  a  surplus 
store ) 

To  verify  that  the  circuit 


Listing  ft 

performed  as  expected,  I 
wrote  the  keyer  program  to 
simulate  the  operation  of 
the  keyer  (Listing  9).  The  pro- 
gram-run shown  under  the 
listing  is  the  simulation  of 
the  circuit  operation  for  an 
output  of  "spaces/'  ndot,r' 
and  "dash "  —  i .e.,  one  dot  or 
one  dash.  This  verifies  the 
self-completing  nature  of 
the  dots  and  dashes  and  also 
the  dot-to-dash  ratio,  It  can 
be  seen  that  four  clock 
pufses  are  necessary  to  com- 
plete one  dot  The  dashes 
are  three  times  the  length  of 
the  dots  or  twelve  clock 
pulses  long.  The  oscillator 
must  then  run  at  four  times 
the  dot  rate  (twelve  times 
the  dash  rate)  to  obtain  the 
desired  speed. 

To  simulate  keydown  op- 
eration, line  160  must  be  re- 
moved This  prevents  the 
program  from  assuming  a 
"space J  when  the  clock 
goes  low  In  fact  it  forces 
the  program  to  assume  that 
the  input  condition  (dot, 
dash,  or  space]  remains  until 
directed  otherwise.  The  pro- 
gram (i.e.,  circuit)  continues 
to  generate  the  proper  dot- 
tospace  and  dash-to-space 
ratios  when  running  either 
dots  or  dashes. 

The  initial  (Le,  power-up) 
conditions  are  established  in 
lines  10  to  100,  Either  ran- 
dom (lines  90  and  100)  or 
predetermined  (line  60)  may 
be  used  to  define  the  initial 
conditions.  The  ACP  and 
BCP  signals  are  introduced 
into  the  program  to  simulate 
the  edge-clocked  operation 
of  the  counters.  Without  this 


function,  the  counter  is  not 

restricted  to  counting  only 
when  the  clock  is  toggled;  it 
v\  ill  count  as  long  as  CK  is  0 
if  this  function  is  not  pres- 
ent This  is  accomplished 
by  lines  270,  280,  290,  and 
330,  340.  ACP  and  BCP  are 
set  to  1  each  time  through 
and  can  only  be  set  to  0 
when  A  IN  and/or  BIN  are/is 
set  to  1 .  This  results  in  count- 
ing occurring  only  when  the 
clock  is  toggling.  This  or  a 
similar  procedure  is  neces- 
sary whenever  a  clocked- 
type  operation  is  simulated. 
Lines  110  through  370  simu- 
late the  actual  operation  of 
the  circuit 

The  system  which  I  used 
to  assign  variable  names 
was  to  use  the  device  name 
followed  by  the  pin  num- 
ber—for example,  U310  cor- 
responds to  device  number 
UJ,  pin  10.  This  procedure 
may  not  work  with  your  com- 
puter, however.  It  may  be 
necessary  to  choose  simpler 
names  to  ensure  proper  cir- 
cuit operation.  Otherwise, 
the  computer  can  confuse 
the  signals;  eg,  if  the  com- 
puter is  capable  of  recogniz- 
ing variable  names  only  two 
or  three  symbols  long,  it  will 
confuse  signals  U310  and 
U31.  This  is  determined  by 
the  Basic  which  you  are  us- 
ing, so  know  what  your  Ba- 
sic is  capable  of  before  you 
start  assigning  signal  names. 

If  you  decide  that  you 
need  an  economical  keyer 
and  wish  to  build  one,  a 
parts  list  and  description  of 
the  operation  of  the  keyer  is 
included.  It  is  very  simple  in 
operation,  requiring  only  a 
single  control  for  speed 
(plus  a  switch  if  you  want 
multiple  ranges)  and  work- 
ing on  the  assumption  that  a 
space  is  one  unit  long,  a  dot 
is  one  unit  long,  and  a  dash 
is  three  units  long.  The  cir- 
cuit can  be  constructed 
from  common  parts  found 
in  your  junk  box  or  pur- 
chased at  your  local  Radio 
Shack  store 

The  dash  generator  is 
composed  of  U1,  NAND 
gates  U4  (pins  1.  2,  and  3) 
and  U5  (pins  1 ,  2,  and  31  OK 
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/ft 


m 


Fig.  2.  Pulse  generator. 

gates  U6  (two),  and  inverters 
U4  (output  pin  11],  U5  (out- 
put pin  11),  and  U6  (output 
pin  1).  The  dash  circuit  will 
toggle  on  power-up  until 
QA,  QB,  and  QC  are  all  high. 
This  will  cause  pins  11  and 
12  of  U6  to  go  low,  driving 
pin  2  of  U5  high.  If  the  "pad- 
dle" is  in  the  space  or  dot 
position,  pin  1  will  also  be 
high.  This  will  drive  pin  3  of 
U5  low,  which  is  inverted  by 
inverter  US,  driving  pin  8  of 
U6  high,  blocking  further 
clock  pulses  to  A  IN  If  pin  6 
of  U6  is  low  (more  on  that 
later),  then  moving  the  pad- 
dle to  the  dash  position  will 
cause  pin  5  of  U6  to  also  go 
low.  This  drives  the  output 
of  the  NOR  gate  high,  which 
is  inverted  and  drives  pin  1 
of  U5  low.  This  results  in  pin 
8  of  U6  being  driven  low, 
which  allows  the  clock  sig- 
nal (pulse  in)  to  toggle  U1 
until  the  paddle  is  released 
and  QAr  QB,  and  QC  are 
again  all  high.  Additionally, 
until  pin  3  of  U5  goes  low, 
signaling  the  end  of  the  dash 
string,  pin  11  of  U3  will  be 
held  high,  preventing  the 
lower  half  of  the  circuit  (dot 
generator)  from  functioning. 
The  combination  of  the  pad- 
dle being  released  and  the 
necessity  of  QA,  QB,  and 
QC  being  high  makes  the 
dash  self -completing. 

In  the  truth  table  which 
follows,  it  can  be  seen 
that  spaces  occur  during 
toggling  when  the  count  is  6 
and  7,  Le,,  when  pin  4  of  U4 
is  high  (pin  5  of  U4  is  held 
high  as  long  as  the  dot  gen- 
erator is  inactive).  Since  the 


Fig.  3.  Power  supply. 

total  count  is  eight,  and  two 
counts  are  used  for  a  space, 
the  six  remaining  counts  are 
reserved  for  the  dash  with  a 
ratio  of  two  to  six  (one  to 
three). 

7493  Truth  Table 

count  C     B    A 

0  0     0     0 
10     0      1 

2  0      10 

3  0     11 

4  10     0 

5  10     1 

6  110 

7  111 

The  dot  generator  is  a  sim- 
plification of  the  dash  gen- 
erator, requiring  only  the 
outputs  QA  and  QB  to  gen- 
erate the  dots.  As  long  as  the 
paddle  is  held  in  the  dot  po- 
sition, U 3  pin  3  will  be  forced 
high,  resulting  in  a  low  on 
pin  12  of  U3  .If  the  dash  gen- 
erator has  completed  its  cy- 
cle, pin  11  of  U3  will  also  be 
low  The  resultant  high  on 
pin  13  of  U3  will  result  in  pin 
6  of  U6  being  held  high, 
blocking  the  dash  generator, 
and  pin  9  of  U3  being  driven 
low,  allowing  the  clock  pulse 
to  toggle  U2.  Since  the  out- 
put is  taken  from  QB,  the 
dot-to-space  ratio  will  be 
two  to  two  (one  to  one)  The 
dots  will  continue  until  the 
paddle  is  released  and  QA 
and  QB  are  both  high  (i.e., 
the  last  dot  is  completed). 

The  pulse  generator  (Fig, 
2)  is  a  standard  555  circuit 
with  minor  exceptions.  When 
varying  the  frequency  in  the 
normal  manner,  the  resis- 
tance in  series  with  the  ca- 
pacitor (the  time-constant 
RCJ  is  varied,  which  causes  a 
nonlinear  change  in  the 
charging  current  of  the  ca- 
pacitor, forcing  most  of  the 
frequency  change  to  take 
place  on  one  end  of  the  con- 
trol. By  use  of  the  potenti- 
ometer placed  between  the 
12-V  supply  and  the  5-V  sup- 
ply, the  current  supplied  to 
the  RC  network  will  be  lin- 


ear. The  frequency  change 
will  no  longer  have  all  of  its 
change  on  only  one  end  of 
the  control  A  decoupling 
capacitor  (about  10  uF)  can 
be  connected  to  the  center 
arm  of  the  potentiometer  to 
ensure  maximum  linearity,  if 
so  desired.  Switch  S1  can  be 
used  if  desired  to  obtain  a 
wider  speed  range  With  the 
switch  incorporated,  the 
speed  is  about  5  wpm  to  20 
wpm  in  slow  (S1  open)F  and 
about  10  wpm  to  40  wpm  in 
high  (51  closed). 

The  keying  circuit  is  the 
output  NAND  gatep  U4,  the 
10k  resistor,  and  the  2N3904 
transistor  This  circuit  was 
chosen  to  drive  my  Heath- 
kit*  HW-104  transceiver.  If 
your  transmitter  requires  a 
different  keying  method, 
you  may  redesign  the  out- 
put or  insert  a  relay. 

The  5-V  supply  (Fig.  3)  is  a 
7805  regulator  from  the  12-V 
supply  (most  modern  equip- 
ment is  solid  state  and  de- 
signed to  run  from  12  V).  The 
33-uF  capacitor  and  the 
.1-uF  capacitor  are  those 
recommended  by  the  manu- 
facturer when  using  the  reg- 
ulator 

As  with  all  digital  circuit- 
ry, a  liberal  sprinkling  of  de- 
coupling capacitors  should 
be  used  on  the  5-V  supply 
(one  .1-uF  capacitor  at  each 
device  should  be  sufficient). 
Construction  can  be  printed 
circuit  if  you  care  to  lay  out 
a  board,  or  wire-wrap  as 
mine  is  I  used  100-mil-spac- 
ing  pert  board  and  wire-wrap 
sockets  (both  from  Radio 
Shack)  and  wire-wrapped 
the  circuit  (using  the  little 
hand  tool  that  Radio  Shack 
sold  me)  when  I  was  watch* 
ing  TV  one  night  The  dis- 
crete components  I  mounted 
on  a  DIP  header;  I  wire- 
wrapped  a  socket  for  them 
also  The  cabinet  is  one  of 
the  small  metal  cabinets 
from  the  same  source.  You 
can  either  purchase  a  pad- 
dle or  make  your  own  as  I 
did,  ff  you  have  a  surplus 
store  in  your  area,  look  for  a 
telephone  polar  relay  After 
the  coil  is  removed,  the  re- 
maining mechanical  makes 
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SPST  switch  (optional) 
Cabinet  (Radio  Shack  #270*251) 

100-mil-spacing  perfboard 
Wire  and  solder  as  needed 


an  excellent  paddle. 

Incidentally,  the  above 
computer  simulation  discov- 
ered a  quirk  in  the  circuit 
that  I  didn't  know  existed  un- 
til I  ran  the  program  If  the 
simulation  is  run  in  the  con- 
tinuous-dash mode  without 
first  running  a  space,  the  pro- 
gram will  not  toggle.  If  the 
keyer  is  powered  up  with  the 


paddle  held  in  the  dash  posi- 
tion (same  condition  as  the 
simulation),  the  keyer  will 
duplicate  the  condition  first 
observed  in  the  program. 

Well,  whether  you  build 
the  keyer  or  something  else, 
use  the  computer  to  simu- 
late a  circuit— or  just  read 
and  forget  Have  a  happy 
QSOand  73.  ■ 


New  for 

KENWOOD  TH-21A.31A.41A 
a  Fastcharger 


SPECIAL  SALE! 


$4ve  SI 5. CO  when  entering 
charger  with  HttttMom  kit 


Now  $49.95 


+  $3.00  shipping  ami  handling 
FL  res  add  5%  sates  imt 


Features: 


■  Charges  In  IS  minutes 
•Automatic  Voitagi 
•Battery  doesn't  heat -tip 


•12v-  I4vdc  input 
•No  memory 
•Proven  In  daily 


Optional  AC  adapter  with  DC  and  mobile  cords 
availafoteSliMfrT*  $9.95 


Charge-Rite 


C*U  aul  talk  with 
fW  WB4W1C  Of 
^46      Of.  *S\  WA4DHV 


RO.  Box  4175,  Vero  Beach.  FL  32964  (305)  234-4448 
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Individual  (noncommercial)  

Commercial 
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. .  25c  per  word 
. .  60c  per  word 

Prepayment  by  check  or  money  order  is  required  with  your  ad.  No 
discounts  or  commissions  are  available.  Please  make  your  payment  to 
73.  Rates  for  multiple  insertions  are  available  on  request. 

Advertising  must  pertain  to  amateur  radio  products  or  services.  No 
special  layouts  or  positions  are  possible.  All  advertising  copy  must  be 
submitted  typewritten  (double*spaced)  and  must  include  full  name  and 
address.  Copy  limited  to  100  words,  maximum.  Count  only  words  in  text. 
Address,  free. 

73 cannot  verify  advertising  claims  and  cannot  be  held  responsible  for 
claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue, 

Copy  must  be  received  in  Peterborough  by  the  5th  of  the  second 
month  preceding  the  cover  date. 

Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier.  73 
Magazine,  WGE  Center,  Peterborough  NH  0345&-1 194. 


HAM  RADIO  REPAIR,  tube 
through  solid  state.  Robert  Hall 
Electronics,  PO  Box  8363,  San 
Francisco  CA  94128;  (408)-729- 
8200.  BNB219 

QSLs  to  order,  Variety  of  styles, 
colors,  card  stock.  W4BPD  QSLs, 
PO  Drawer  DX,  Cordova  SC 
29039  BNB260 

THEDX'ERS  MAGAZINE.  Up-to- 
date,  informative,  interesting- 
Compiled  and  edited  by  Gus 
Browning  W4BPD,  DXCC  Honor 
Roll  Certificate  2-4.  Send  for  free 
sampte  and  subscription  informa- 
tion today,  PO  Drawer  DX,  Cor- 
dova  SC  29039.  BNB261 

INDIVIDUAL  PHOTOFACT 
FOLDERS.  01  to  #1400,  S3  post* 
paid.  Loeb,  414  Chestnut  Lane. 
East  Meadow  NY  11554,  BNB312 

IMRA— International  Mission  Ra- 
dio Association,  Forty  countries, 
800  members.  Assists  missionar- 
ies with  equipment  loaned,  week- 
day net.  14.280  MHz,  2:00-3:00 
pm  Easter.  Brother  Bernard  Frey, 
1  Pryer  Manor  Road,  Larchmont 
NY  10538.  BNB326 

ELECTRON  TUBES:  receiving, 
transmitting,  microwave  all  types 
available.  Large  inventory  means 
next-day  shipment  in  most  cases. 
Daily  Electronics,  PO  Box  5029, 
Compton  CA  90224;  (213)-774- 
1255.BNB330 

RADIO  TRANSCRIPTION  DISCS 
WANTED.  Any  size,  speed. 


W7FIZ,  Box  724-WG,  Redmond 
WA  98073-0724.  BNB347 

CABLE  CONVERTERS.  Lowest 
price.  Dealer  Inquiries  accepted. 
Quantity  discounts.  Free  catalog. 
P.G.  Video  Corp.,  61  Gatcheli  St., 
Dept.  73,  Buffalo  NY  14212, 
BNB349 

ELECTRON  TUBES— Radio  and 

TV  typos.  80%  off  list  price— huge 
inventory!  Also,  industrial  types. 
Send  for  free  catalog  today  or 
call  tolMree  (800)-22 1-5802.  Box 
SC,  Transleteronics,  Inc.,  1365 
39th  St.,  Brooklyn  NY  11218. 
BNB370 

NEW  PATENTED  ANTENNA  IN- 
VENTION DESIGN  delivers  30  dB 
gain  over  a  dtpote.  Total  parts  cost 
under  $10  and  construction  is 
simple.  This  antenna  works  ex- 
tremely well  on  all  bands  80 
through  10  meters,  including  the 
new  WARC  bands.  For  complete 
antenna  construction  manual 
send  only  $20  postpaid  to:  R. 
Christie.  215-28  Spencer  Ave,t 
Queens  Village  MY  11427. 
BNB362 

CABLE  TV  CONVERTERS  and 

equipment.  Plans  and  parts.  Build 
or  buy.  For  information  send 
SAS.E.  C  &  D  Electronics,  PO 
Box  1402t  Dept  73,  Hope  AR 
71801.  BNB383 

QSL  CARDS:  100  for  $6.25  and 
500  for  $20.00  postpaid— SASE 
for  a  sample:  Ken  Hand  WB2EUF. 
PO  Box  708,  East  Hampton  NY 
11937.  BNB388 


SURPLUS  AND  MORE  SUR- 
PLUS. Thousands  of  items,  free 
bargain-packed  flyers.  ETCO 
Electronics,  Plaltsburgn  NY 
12901   BNB399 

XEROX   MEMORYWRITER— 

parts,  assemblies,  boards,  manu- 
als. Free  help  with  service  prob- 
lems, W6NTH,  Box  250,  Benton 
AR  72015;  (501  )-776-0920. 
BNB404 

HAM  TRADER  YELLOW 
SHEETS,  In  our  241H  year.  Buy, 
swap,  sell  ham-radio  gear.  Pub- 
lished  twice  a  month.  Ads  quickly 
circulate—no  long  wait  for  results, 
SASE  for  sample  copy.  $1 0.00  for 
one  year  (24  issues).  PO  Box 
2067,  Glen  Ellyn  IL  60138-2057. 
BNB412 

ANTIQUE  RADIO  CLASSIFIED 
the  national  publications  for  buy* 
ers  and  sellers  of  old  radios  and 
related  items,  $1,50  sample. 
9511-23  Sunrise  Blvd.,  Cleveland 
OH44133.  BNB419 

THE  RADIO  CLUB  OF  JUNIOR 
HIGH  SCHOOL  22  N.Y.C.,  INC., 

is  a  nonprofit  organization  incor* 
porated  under  the  laws  of  the 
State  of  New  York  with  the  goal  of 
using  the  theme  of  ham  radio  to 
further  and  enhance  the  educa- 
tion of  young  people.  Your  equip- 
ment donation  would  be  greatly 
appreciated.  WB2JKJ  via  call* 
book  or  telephone  (5l6)-674- 
4072,  24  hours,  seven  days  a 
week.  THANK  YOU.  BNB425 

QUALITY  REPAIRS  AT  AF- 
FORDABLE PRICES.  We  repair 
HF  equipment  for  only  S25/hour. 
Quick  turn-a round.  Kenwood  TS- 
120,  TS-130t  TS-420,  TS-520/ 
530,  TS-820/830,  TS-930.  TL-922. 
Yaesu  FTOne,  FT-101,  FT-102, 
FT-757,  FT-980,  FL-2100.  ICOM 
IC-720,  IC^730,  IC-73S,  IC-740,  IC- 
745,  IC-751,  and  other  HF  equip- 
ment, power  supplies,  and  ampli- 
fiers including  Amp  Supply, 
AmeritronT  Dentron,  Heath  kit,  and 
Ten-Tec.  We  repair  other  equip- 
ment including  some  satellite  and 
computers.  Call  for  an  estimate  on 
equipment  not  shown.  We  offer 
30-day  warranty  on  parts  and 
labor.  Skyfab,  Inc.  3306  S.  27th 
Street  Milwaukee  Wl  53215, 
(414)-672-6000.  Phone  24  hours, 
BNB428 


trade  for  ham  equipment. 

Don  Nicolson  WA1 VJB,  BR1  Box 
438Af  Jericho  VT  05465.  (802)- 
899-4095.  BNB429 

CODE  PRACTICE  ON  THE  IBM- 
PC  Full  featured,  menu  driven, 
many  options.  $20.  Write  for  fact 
sheet.  Eric  Lundstron,  PO  Box 
21654.  Concord  CA  94521, 
BNB430 

KENWOOD  TS-660  transceiver. 
Covers  6,  10,  12,  15  meters, 
AM,  FM,  SSB,  CW  at  10  watts. 

With  PS-20  power  supply  and 
memory  back-up.  Like  new  in  orig- 
inal box.  $395.  Also  Kenwood  R^ 
1 000  digital  ,3  to  30  MHz  receiver. 
Also  like  new  in  original  box.  $285. 
Mike  Fautkner  N9CRJ,  RR  #2  Box 
294At  Yorktown  IN  47396. 
BNB431 

REPEATER  FOR  SALE.  Spec- 
trum model  SCR- 1000  2 -meter,  2- 
1/2  years  old.  freshly  factory  re- 
conditioned and  upgraded.  John 
L.  Hackman  WB4VVA,  PO  Box 
194,  Mount  Pleasant  Ml  48858. 
BNB432 

HAVE  FIRST  FIVE  YEARS  OF 
73.  Best  offers  to:  W4NHP,  15 
Marlin  Dr.,  New  Port  Richey  FL 
33552.  (813J-842-4818.  BNB433 


QSL  CARDS— Look  good  with  top 
quality  printing  Choose  standard 
designs  or  fully  customized  cards. 
Better  cards  mean  more  returns  to 
you.  Free  brochure,  samples. 
Stamps  appreciated.  Chester 
QSLs,  310  Commercial,  Emporia 
KS  66801   BNB434 

ADD  VOICE  GATED  SQUELCH  & 

adjustable  audio  filters  to  any  re- 
ceivert  SQUELCH-IT!  Controls: 
Volume,  Blend,  Threshold,  Carri- 
er Null,  &  Peak,  PCB  $49.95. 
Shipping  $2.50.  SASE  for  info. 
JABCO,  R1  Box  386,  Alexandria 
IN  46001 .  BNB435 

KENWOOD  430S  OWNERS!  You 

paid  big  S  for  your  430S  -  .  .  now 
make  it  complete!  STOP  SCAN 
stops  the  scan  on  busy  channels. 
After  they  clear,  scan  continues 
automatically!  $19.95  (assembled 
$29.95).  Shipping  $2.50.  JABCO, 
R1  Box  386,  Alexandria  IN  46001 . 
BNB436 


PILOTS  AND  AIRCRAFT  OWN-  WANTED:  Drake  RV  75  VFO  and 

ERS+  Repair  your  own  avionics —  TR7  service  kit.  Michael  Nemesh 

commerical  test  equipment  for  W3PVV,  502  Green  St.T  Freeland 

COMM,  NAV,  and  Pulse    Will  PA  18224  BNB439 
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Rock  Solid  Rf 


Get  pinpoint  precision  with  this 
PLL-based  frequency  synthesizer. 


Emit  Qciepka 
8J-1W  Tczevk 

ul  Mawjki  2 
Poland 


The  main  problem  radio 
amateurs  face  in  con- 
structing a  receiver  or  trans- 
ceiver is  ensuring  constant 
frequency  of  the  receiver 
heterodyne  or  the  transmit- 
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Fig.  1,  Principle  of  operation  of  FLL  synthesizer. 
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Fig.  2.  Block  diagram  of  radio  receiver. 
74     73  for  Radio  Amateurs  •  April,  1986 


ter  frequency  It  is  not  so 
difficult  to  ensure  stable 
operation  of  a  vfo  operat- 
ing on  a  relatively  low  fre- 
quency and  within  a  fixed 
range  The  problem  lies  in 
ensuring  constant  frequen- 
cy of  an  oscillator  which 
has  to  operate  within  vari- 
ous bands  (10,  according  to 
the  latest  band  plan)  and  on 
a  relatively  high  frequency. 
The  problem  may  be 
solved  by  using  switched 
crystal  oscillators  in  the 
band  generator  or  by  using 
the  PLL  (phase-locked 
loop)  method  when  con- 
structing the  band  oscilla- 
tor. The  use  of  this  method 


under  nonprofessional 
conditions  is  difficult  since 
the  system  is  quite  com- 
plex  and  involves  the  use 
of  proper  programmed  di- 
viders and  a  filter  in  the 
vco  control  system  which 
is  difficult  to  optimize  and 
which  has  to  operate  over  a 
large  frequency  range. 

My  solution  is  to  use  the 
FLL  (frequency-locked 
loop)  method  for  frequency 
stabilization  of  the  band  os- 
cillator The  advantages  of 
this  method  are  a  relatively 
simple  system  and  the  pos- 
sibility of  applying  it  to 
dlready-constructed  equip- 
ment. The  use  of  the  FLL 


Received 

FLLBS 

Vfo 

Output  frequency 

frequency 

frequency 

frequency 

of  heterodyne 

Fft(MHz) 

FHi  (MHz) 

FH2(MHz) 

mixer  (MHzJ 

1-  2 

5,0 

10-11 

3-  4 

7,0 

12-13 

7-  8 

11,0 

16-17 

10-11 

14.0 

19-20 

14-15 

iao 

5-6 

23-24 

18-19 

22.0 

27-28 

21-22 

25.0 

30-31 

24-25 

28.0 

33-34 

28-29 

32,0 

37-38 

29-30 

33.0 

38-39 

Table  h 


method  for  frequency  sta- 
bilization of  LC  generators 
in  the  already-constructed 

equipment  involves  mini- 
mum system  alterations 
while  it  considerably  im- 
proves frequency  stability, 

Fig.  1  explains  the  princi- 
ple of  operation  of  the  FLL 
system  The  essential  part  is 
a  flip-flop,  type  D.  which 
functions  as  a  harmonic 
mixer.  Signals  F0  from  the 
vco  and  the  clock  signal,  Ft, 
obtained  from  the  quartz 
generator  are  supplied  to  its 
inputs  D  and  C  The  output 
signal  of  the  flip-flop  ele- 
ment Fq,  is  expressed  by 
the  formula:  Fq=FQ—  kFt, 
where  k  is  a  positive 
integer. 

Obtaining  the  values  of 
Ft  and  Fq  as  constants,  we 
can  change  the  frequency 
F0  in  a  function  of  the  har- 
monic number  k  In  order  to 
ensure  constant  frequency 
Fq#  this  frequency  was  com- 
pared with  frequency  Ft 
from  the  quartz  generator. 
Both  signals,  Ft  and  Fq,  are 
transformed  into  impulses 
with  opposite  polarization; 
added,  their  mean  value  is 
formed  in  the  integrator, 
and  they  are  amplified. 
From  the  amplifier  output, 
the  voltage  of  error  is  taken 
to  adjust  the  frequency  of 
the  vco.  Frequency  Fq  was, 


in  my  case,  set  at  50  Hz. 
Since  frequencies  Ft  and  Fq 
differ  substantially,  voltage 
levels  Ft  and  Fq  when  added 
were  also  differentiated. 

The  Radio  Receiver 

The  synthesizer  con- 
structed by  me  with  the 
help  of  the  FLL  method  is 
thought  to  be  part  of  a  ra- 
dio receiver  (and  a  trans- 
ceiver in  the  future).  A 
block  diagram  is  shown  in 
Fig,  2.  As  can  be  seen,  the 
receiver  system  is  of  a  corv 
ventional  type.  Single-fre- 
quency conversion  was 
used  with  an  i-f  of  9  MHz 
The  vfo  operates  in  the  fre- 
quency range  of  5  to  6 
MHz.  The  receiver  has  ten 
bands.  The  determination 
of  basic  frequencies  accord- 
ing to  the  formula  FR  = 
(FH1  +  FH2)-FH  and  the  de- 
terminations of  the  FLLBS 
synthesizer  frequencies  are 
given  in  Table  1. 

The  vfo  is  of  a  conven- 
tional construction:  It  is  an 
LC  generator.  I  intend  to 
build  a  vfo  also  based  on 
the  FLL  method,  however. 
When  constructing  the 
whole  receiver  or  transceiv- 
er, it  is  also  possible  to  use 
the  microprocessor  vfos  de- 
scribed in  73  (June,  1982); 
that  output  frequency  is 
also  5-6  MHz. 
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Fig.  3.  Block  diagram  of  band  synthesizer. 


The  FLLBS  Synthesizer 

A  block  diagram  of  the 
synthesizer  is  presented  in 
Fig.  3,  while  its  schematic 
diagram  is  shown  in  Fig.  4 
(digital  part)  and  Fig  5  (the 
vco).  As  can  be  seen  from 
the  drawings,  the  synthesiz- 
er is  of  a  simple  construc- 
tion: All  that  is  needed  are 
several  standard  elements, 
and  the  cost  of  this  system 
should  not  exceed  ten  to  fif- 
teen dollars. 

The  operation  of  indivi- 
dual parts  of  the  system  is 
as  follows: 

•  The  1.0-MHz  crystal  os- 
cillator is  a  typical  one;  it 


can  operate  on  its  own  crys- 
tal or  from  an  external 
1.0-MHz  generator. 

•  The  next  element  (IC2) 
operates  as  a  divider  by  5; 
at  its  output  (pin  11),  a  fre- 
quency of  200  kHz  is 
obtained. 

•  The  frequency  detector 
(IC3)  is  based  on  a  7474  flip- 
flop.  At  its  clock  input  (pin 

11 ,  IC3),  a  frequency  of  100 
kHz  is  supplied,  obtained 
by  dividing  200  kHz  by  the 
first  flip-flop  of  IC3  To  the 
input  D  of  the  detector  (pin 

12,  IC3X  a  frequency  ob- 
tained from  the  vco,  prelim- 
inarily divided  by  10  in  the 
IC4  counter,  is  supplied 
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Fig.  4.  Digital  part  of  band  synthesizer  (FLLBS). 
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•  IC5  operates  as  an  inte- 
grator; due  to  high  resis- 
tances in  the  adding  circuit, 
I  constructed  it  with  the  use 
of  an  FET  amplifier  with 
high  input  resistance. 

•  IC6  functions  as  a  low- 
pass  filter;  it  has  to  detect 
and  signal  through  the  diode 
LED  the  state  of  desynchro- 
nization  of  the  frequency- 
locked  loop.  Transistors  Q2 
and  Q3  serve  to  neutralize 
the  integrator  when  the  vco 
is  desynchronized  and  re- 
store the  state  of  synchroni- 
zation of  the  loop 

•  Desynchronization  often 
takes  place  when  changing 
the  bands  of  the  vco. 

•  The  vco  (Fig.  5)  operates 
in  a  standard  system.  For  in- 


Fig.  5,  Vco  of  band  synthesizer. 

dividual  operating  bands 
(see  Table  1},  separate  reso- 
nance circuits  were  used, 
changed  by  selector  switch 
together  with  the  corre- 
sponding input  circuits  of 
the  receiver.  The  function 
of  the  switch  may  be  also 
performed  by  contacts  of 
relays.  For  tuning  the  vco,  a 
varicap  diode  was  used.  At 
the  generator  output,  a 
voltage  follower  from 
which  the  output  signal  is 
taken  was  used.  The  signal 
from  the  follower  is  ampli- 
fied by  transistors  Q6  and 
Q1  and  supplied  to  the 
counter  from  1C4, 

Construction  and 
Alignment  of  the  FLLBS 

The  digital    part  of   the 


system  and  the  vco  were 
placed  on  separate  printed 
circuit  boards.  The  purpose 
of  this  was  to  eliminate  dis- 
turbing pulses  from  the  dig- 
ital part  which  could  reach 
the  receiver  input  through 
the  vco.  Depending  on  the 
actual  mechanical  design 
of  the  receiver,  it  might  be 
necessary  to  enclose  the 
digital  part  of  the  synthesiz- 
er in  a  shielded  casing. 

The  vco,  the  voltage  fol- 
lower, and  one  stage  of  the 
amplifier  were  placed  on  a 
plate  with  the  resonance 
circuits  and  the  band-selec- 
tor switch.  Figs.  6  and  7 
show  the  digital  part  of  the 
synthesizer.  The  construc- 
tion of  the  vco  depends  on 
the    type    of    the    band- 


selector  switch  used  and 
the  coil  casing  of  the  reso- 
nance circuits.  The  design 
of  the  vco  PC  board  should 
be  worked  out  individually, 
depending  on  the  needs. 

For  the  same  reasons,  I 
am  not  giving  here  the  data 
for  the  LC  circuits  for  indivi- 
dual bands;  they  should  be 
selected  according  to  the 
generally-known  principles. 
All  transistors  and  diodes 
used  in  my  construction 
may  be  replaced  by  their 
more  recent  equivalents. 

When  aligning  the  crystal 
oscillator,  pins  5  and  12  of 
IC1  should  be  properly  con- 
nected. When  working  with 
a  built-in  crystal,  pin  12 
should  be  connected  to 
ground  and  pin  5  left  free; 
when  using  an  external  os- 
cillator, tt  should  be  con- 
nected to  the  proper  termi- 
nal pins  of  the  PC  board  and 
pin  5  should  be  connected 
to  ground,  while  pin  12 
should  be  left  free. 

When  aligning  the  syn- 
thesizer, a  voltmeter  should 
be  connected  to  output  6  of 
IC5  and  then  controlling  the 
vco  frequency  meter  or  a 
calibrated  receiver,  the  vco 
resonance  circuit  of  the  vco 
should  be  tuned  by  means 
of  the  coil   core  to  a  f re- 


Fig.  6.  Digital  part  of  FLLBS  PC  board  {foil  side). 
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Fig.  7.  FLLBS,  component  placement 
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quency  close  to  the  re- 
quired frequency  until  the 
vco  is  synchronized.  When 
synchronizing  the  oscilla- 
tor, the  LED  should  go  out. 
To  obtain  a  maximum 
range  of  loop  synchroniza- 
tion, the  vco  resonance  cir- 
cuit should  be  tuned  in 
such  a  way  that  the  voltme- 
ter shows  about  11V.  The 
above  method  of  aligning 
should  be  repeated  for  all 
operating  bands  of  the 
synthesizer. 

Other  Applications 
of  FLLBS 

The  FLL  band  synthesizer 
described  above  operates 
with  an  interval  equal  to  1 
MHz,  In  case  it  is  used  for 
oscillator  stabilization  with 
a  different  frequency  inter- 
val the  frequency  Ft  should 
be  selected  accordingly. 
For  instance,  in  a  generator 
operating  with  an  interval 
equal  to  500  kHz,  the  fre- 
quency Ft  should  be  re- 
duced at  output  3  of  IC3 
from  200  kHz  to  100  kHz 


(IC2  should  be  changed  so 
that  it  could  divide  by  ten). 
No  other  change  is  needed. 

When  the  FLLBS  is  used 
for  oscillator  stabilization 
in  the  already-constructed 
equipment,  besides  choos- 
ing the  correct  frequency, 
Ft,  a  varicap  diode  should 
be  built  into  the  existing  os- 
cillator through  the  correct 
padding  capacity  and  the 
resonance  circuits  should 
be  tuned  into  the  loop  syn- 
chronization range.  The 
loop  synchronization  range 
depends  on  changes  in  the 
capacity  of  the  varicap  di- 
ode and  the  value  of  the 
padding  capacitor,  C15. 

A  capacitor  with  a  rela- 
tively low  capacity  was 
used  here  to  make  impossi- 
ble any  accidental  synchro- 
nization of  the  vco  with  the 
frequency  different  by  ±1 
MHz  from  the  desired  fre- 
quency. The  operation  of 
the  vco  and  its  synchroniza- 
tion  were  tested  up  to 
about  60  MHz;  synchroni- 
zation  was   correct   within 


the  whole  range.  If  we  want 
to  use  the  FLLBS  for  opera- 
tion at  higher  frequencies 

than  60  MHz,  IC4  should  be 
replaced  with  a  fast-series 


IC.  Capacitor  C15  should  be 
reduced  and  the  vco  reso- 
nance circuits  should  be  se- 
lected and  tuned;  no  other 
changes  are  necessary  ■ 


Parts  list 

Component 

Value      Quantity 

Component 

Value     Quantity 

R1 

1  8k 

1 

C4t  5,  21 

4.7k 

3 

R2 

560 

1 

G6,  7 

4.7  uF 

2 

R3,  24,  25 

220 

3 

C8 

0.22  uF 

1 

R4.5 

300k 

2 

C9,  10 

6.8k 

2 

R6,  7,  19 

22k 

3 

C11 

2.2  uF 

1 

R8 

4.7  Meg 

1 

C12 

1  uF 

1 

R9 

680k 

1 

013,17 

1k 

2 

R10 

56k 

1 

C15,  22 

10  pF 

2 

R11 

2.2k 

t 

C16 

18  pF 

1 

R12 

1k 

1 

018 

27  pF 

1 

R13.  22 

68k 

2 

C19 

33  pF 

1 

R14 

270 

1 

C23 

47  pF 

1 

R15 

30k 

1 

C24 

100  pF 

1 

R16,  17 

10k 

2 

C25 

0.1  uF 

1 

R18 

510 

1 

01,2,6 

2N2369A 

3 

R20 

47k 

1 

03 

2N2907 

1 

R21.23 

330 

2 

04,5 

2N3819 

2 

R26 

120k 

1 

D1,2 

1N4148 

2 

R27 

680 

1 

D4 

ZC826 

1 

L1 

1Q0uH 

1 

03 

LED 

1 

Y1 

1.0  MHz 

1 

IC1 

SN7400 

1 

C1 

10-60  pF 

IC2 

SN7490 

1 

var. 

1 

IC3 

SN7474 

1 

C2 

20  pF  if 

IC4 

SN74LS90 

1 

needed 

1 

IC5 

LF356 

1 

C3,  14,  20 

47k 

3 

tee 

SN74123 

1 
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PoNTESTS 


Robert  W.  Baker  WB2GFE 
15  Windsor  Dr. 
AtCO  NJ  08004 

CONNECTICUT  QSO  PARTY 

Starts:  2300  UTC  April  5 

Ends:  1900  UTC  April  6 

Sponsored  by  the  Candlewood 
ARA,  there  is  a  required  rest  peri- 
od from  0500  to  1300  on  April  6th. 
Phone  and  CW  are  to  be  consid- 
ered (he  same  contest, 

EXCHANGE: 

RS(T),  QSO  number,  ARRL 
section  or  CT  county. 

FRENQUENCIES: 

Phone— 3.927,  7.250,  14.296, 
21 .370,  20.540. 

CW — 40  kHz  from  tow  end. 

Novice— 3.725,  7.125,  21.125, 
28.125. 

SCORING: 

Club  station  W1QI  counts  5 
points,  Novice  QSOs  count  2 
points,  OSCAR  QSOs  count  3 
points,  others  1  point  each.  CT 
stations  multiply  QSO  points  by 
ARRL  sections  worked,  CT  sta* 
tions  may  work  DX  stations  for 
QSO  points  and  only  one  multipli- 
er, multiply  QSOs  by  number  of 
ARRL  sections  worked  plus  one 
DX  country.  Others,  multiply  QSO 
points  by  number  of  CT  counties 
worked. 


ENTRIES: 

Include  an  SASE  for  results  and 
mail  entries  by  April  30th,  ad- 
dressed to:  CARA  c/o  R,  Pillion 
N2EFAt  RFD  #7,  Noel  Court, 
Brewster,  NY.  10509. 

C ARF PHONE 

COMMONWEALTH  CONTEST 

Starts:  1200  UTC  April  12 

Ends:  1200  UTC  April  13 

This  contest  is  open  to  ama- 
teurs in  all  countries  of  the  Com- 
monwealth of  Nations.  Entrants 
may  work  other  amateurs  in  the 
Commonwealth  using  SSB  only, 
on  80-  through  10-meter  bands. 
Work  only  stations  outside  your 
own  call  area.  Each  station  may 
be  worked  once  on  each  band. 
Entry  classes  include  single-oper- 
ator stations  in  all  or  single-band 
classes. 

EXCHANGE: 

RS  report  and  a  consecutive  se- 
rial number,  starting  with  001 . 

FREQUENCIES: 

3,600,  3.760,  7080.  14.130, 
21.200,  28.480  plus  or  minus  20 
kHz. 

SCORING: 

Each  completed  contact  will 
score  5  points.  In  addition,  a  bo* 
nus  of  20  points  may  be  claimed 
for  the  first,  second,  and  third  con- 


°Kejr  Clucks 


NEWSLETTER  OF  THE  MONTH 

If  you  were  asked  to  come  up  with  a  name  for  the  Chicken  Fat 
Organization's  newsletter,  what  would  it  be?  Key  Clucks ,  of 
coursef  (CFO  is  a  loose  group  of  high-speed  CW  fanatics.)  Editor 
Wayne  Renard  NZ4W  carries  the  poultry  theme  to  extremes; 
nearly  every  page  of  this  newsletter  has  some  sort  of  chicken 
on  it. 

Beneath  the  feathers  ties  a  style  of  writing  that  made  NZ4W 
famous  as  editor  of  the  Nashville  Radio  Society's  Rat's  Tafe. 
Wayne  somehow  manages  to  lake  the  dull  facts  of  day-today 
ham  radio  and  turn  them  into  hilarious  stories.  Key  Clucks  is 
proof  that  club  newsletters  can  be  informative  and  fun. 

To  enter  your  club's  publication  in  73's  Newsletter  ot  the 
Month  Contest  send  it  to  73  Magazine,  WGE  Center,  Peterbor- 
ough NH  03458.  Attn:  Newsletter  of  the  Month. 


tacts  with  each  Commonwealth 
call  area  on  each  band. 

AWARDS: 

A  plaque  will  be  awarded  to  the 
top  scoring  allband  entry,  Certifi- 
cates will  be  awarded  to  top  scor- 
ers in  each  class  in  each  Com- 
monwealth call  area. 

ENTRIES: 

A  valid  entry  must  include  log 
sheets,  dupe  sheets,  a  checklist 
of  Commonwealth  Call  Areas 
worked  on  each  band,  and  a  sum- 
mary sheet  showing  claimed  QSO 
and  bonus  points  as  well  as  final 
claimed  score  calculations.  Sum- 
mary and  call  area  checklist 
sheets  are  available  for  an  SASE. 
Entries  should  be  mailed  within 
one  month  of  the  contest  to:  Norm 
Waltho  VE6VW.  Box  1890.  9714 
94  Street,  Morinville,  Alta,  TOG 
1PG  Canada.  Results  will  appear 
in  TCAt  the  Canadian  Amateur 
Radio  Journal.  Nonmembers  ot 
CARF  may  wish  to  include  an 
SASE  with  their  entries  lor  a  copy 
of  the  results. 

SOUTHERN  CALIFORNIA 

SIX-METER  CLUB 

QSO  PARTY 

Starts:  1200  PDT  May  10 

Ends:  1200  POT  May  11 

The  purpose  of  this  contest  is 
to  generate  and  maintain  a  max- 
imum of  activity  on  the  six-me- 


ter amateur  radio  band  in  any 
mode  or  form  of  communication. 
It  is  also  to  get  as  many  hams 
as  possible  to  mountainlop  oper- 
ate or  otherwise  provide  strong 
signals  for  intercommunication 
within  our  area  and,  hopefully,  na- 
tionwide. 

If  a  good  number  of  six-meter 
hams  get  out  and  on  hilltops  on 
the  10th  and  nth  of  May,  it  will 
be  quite  a  showing.  Imagine  the 
signals  and  signal  reports  of 
cross-confirmed  contacts.  Let's 
all  get  out  or  at  least  get  on  the  air 
and  have  a  good  time.  Make  it 
a  picnic  on  as  many  hilltops  or 
high  locations  as  we  can  radiate 
from.  With  a  large  contingent  of 
Southern  California  six-meter 
hams  we  will  hopefully  stir  the 
band  up  for  some  good  sporadic  E 
layer  DX. 

SCORING: 

Based  on  one  point  per  mode 
per  cailsign.  Multipliers  based  on 
one  per  grid  square  worked. 

EXAMPLE: 

WA6BFH  works  N6FSL  on 
SSBt  FMf  CW.  and  AM— for  this 
BFH  receives  4  points  (one  for 
each  mode  worked),  also  one  mul- 
tiplier  for  working  grid  square 
DM1 3.  If  BFH  works  K6GSX  on  all 
the  same  modes,  he  will  receive 
four  more  points  and  one  multipli- 
er for  working  grid  square  DM03. 


CALENDAR 

Apr  5-6 

Connecticut  QSO  Party 

Apr  12-13 

CARF  Commonwealth  Phone  Contest 

Apr  14 

ARRL  144-MHz  Sprint 

Apr  22 

ARRL  220-MHz  Sprint 

Apr  30 

ARRL  432-MHz  Sprint 

May  3-4 

Florida  QSO  Party 

May  8 

ARRL  1296-MHz  Sprint 

May  17 

ARRL  50-MHz  Sprint 

May  17-19 

Michigan  QSO  Party 

May  27-29 

CLARA  AC/DC  Mystery  Contest 

May 31-Jun 1 

National  6-Meter  Invit. 

Net  Activity  Day  Contest 

Jun  7-8 

ARRL  VHF  OSO  Party 

Jun  28-29 

ARRL  Field  Day 

JuM 

CARF  Canada  Day  Contest 

Jul  12-13 

IARU  Radiosport  Championship 

Aug  2-3 

ARRL  UHF  Contest 

Aug  16-17 

New  Jersey  QSO  Party 

Sep  13-14 

ARRL  VHF  QSO  Party 

Oct  11-12 

Rio  CW  DX  Party 

Nov  1-2 

ARRL  Sweepstakes— CW 

Nov  15-16 

ARRL  Sweepstakes— Phone 

Dec  5-7 

ARRL  160- Meter  Contest 

Dec  13-14 

ARRL  10-Meter  Contest 
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BOVE  AND  BEYOND 


Peter  H.  Putman  KT2B 
64  Burnham  Road 
Moms  Plains  NJ  07950 

This  month's  column  is  some- 
what anecdotal.  It  pertains  to  all 
the  careful  plans  that  contesters 
put  together  for  the  big  one — 
the  January  ARRL  VHF  Sweep- 
stakes—and how,  despite  your 
best  intentions,  Murphy  still  has 
plenty  of  surprises  in  store! 

I've  been  actively  running  the 
January  SB  for  several  years  now. 
but  have  been  plagued  with  alt 
sorts  of  problems  ranging  from 
equipment  failures  to  power  tine 
trouble  and  adverse  weather  con- 
ditions.  Every  year,  despite  the 
numerous  station  improvements, 
something  "gremlin"  rears  its  ug- 
ly head  and  Vm  back  to  the  draw- 
ing hoard  Well,  this  year  was  go- 
ing to  be  different,  with  ail-new 
antennas,  feedirnes.  power  sup- 
plies for  the  high  power  amplifi- 
ers, and  improved  transceiving 
equipment, 

I  took  the  perennial  line  noise 
problem  into  account  and  em- 
ployed an  I  COM  740S  with  ad- 
justable noise  blanker  to  fight  the 
electric  heaters  and  blankets  on 
144  MHz.  (Believe  me.  it's  no  fun 
trying  to  copy  FM06  through 
S9+20  dB  noise  levels!)  Not  be- 
ing very  active  on  50  MHz,  I  se- 
cured the  use  of  an  IC-551D  for 
the  contest  as  well  as  a  KLM  7- 
element  beam.  The  432  yagi  array 
had  been  suffering  from  high  swr 
after  heavy  rains  which  I  traced  to 
a  marginal  pigtail,  and  replaced 
with  a  more  weather-tight  version. 
A  220  MHz  GaAsFET  preamp 
went  up  on  the  tower,  courtesy  of 
the  VHF  Shop.  What  better  way  to 
test  a  preamp  than  during  a  VHF 
Sweepstakes? 

I  had  earlier  installed  new  runs 
of  Prodelin  7/8"  SpirO-Line  on 
1296  MHz  and  also  put  a  surplus 
Adler  Electronics  cavity  amplifier 
to  use  for  about  65  to  70  Watts  of 
power.  The  SSB  LT23S  1296- 
MHz  transverter  was  run  through 
a  MMT  144/28  transverter  into  my 
Kenwood  TS-43GS,  allowing  the 
use  of  scanning  and  memory 
channels  for  setting  up  sched- 
ules. New  tubes  and  capacitors 
went  into  (he  432-MHz  power  am- 
plifier to  improve  its  reliability  and 
every  switch  in  the  station  was 
clearly  labeled,  for  a  change. 
(This  latter  pan:  is  very  important, 


especially  when  you  are  frantical- 
ly jumping  from  one  band  to  an- 
other to  make  skeds  on  the  UHF 
bands!) 

Having  completed  the  improve- 
ments to  the  station  hardware,  I 
turned  to  creature  comforts.  My 
shack  is  in  the  basement  in  an 
unfinished  room,  and  the  walls 
and  floor  are  concrete,  This  is  fine 
in  the  summer  on  a  hot  day,  but 
makes  an  excellent  refrigerator  in 
the  wintertime*  A  space  heater  in 
the  right  place  took  care  of  the 
heating  problem  (yes,  it  was  pro- 
checked  for  line  noise)  and  I 
added  several  layers  of  foam  insu- 
lation under  a  couple  of  pieces  of 
carpet  to  keep  the  feet  warm.  A 
nice  wooden  chair  with  arms  was 
selected  for  the  long  late  night 
hours,  and  I  installed  low-angle 
lighting  with  25-  and  40-Watt 
bulbs  to  avoid  eyestrain. 

The  last  area  needing  attention 
was  the  logging  and  duping  posi- 
tion. I  secured  the  use  of  a 
Hewlett-Packard  HP  110  mini- 
computer with  companion  disk 
drive  and  printer  from  Charlie 
Rothschild  WB2INB.  Charlie  has 
developed  a  very  nice  logging  and 
duping  program  that  runs  on  HP 
and  IBM/IBM-compatible  sys- 
tems, and  our  club  group  SCORE 
has  used  it  many  times  during  our 
multhmulti  contest  efforts,  The 
110  uses  an  LCD  screen  and  is 
well  engineered  for  human  com- 
fort while  typing.  The  computer 
was  set  up  next  to  the  main  144- 
and  50-MHz  stations,  with  the 
printer  and  disk  drive  on  the  side 
table  for  duping  and  backing  up 
the  memory  during  breaks. 

The  addition  of  a  footswitch  and 
selector  to  assign  it  to  the  th'ee 
main  transceivers  allowed  me  to 
remain  in  one  position.  The  output 
of  the  sequencer  box  also  went  to 
a  four-position  switch  to  key  the 
220. 432, 432  tube,  and  1296  pow- 
er amplifiers— again,  all  at  the 
flick  of  a  switch.  Of  course,  the 
transverters  on  the  TS-430  could 
be  switched  from  220  to  432  or 
1296  through  a  selector  panel,  as 
could  the  CW  keyer!  My  final  act  of 
laziness  was  to  install  another  ro- 
tor with  the  50-MHz  beam  and  a 
second  32-19  Boomer  for  144 
MHz.  This  way,  I  could  jump  180" 
at  the  flick  of  a  coax  switch  to  work 
stations  calling  me  off  the  back  of 
my  primary  antenna.  (This  isn't  a 
new  trick.  Steve  WB2WIK  and  oth- 


ers have  used  it  for  years.  If 
you've  got  a  few  extra  dollars  and 
the  tower  space,  it  makes  your  2* 
meter  contact  rate  stay  up  there!) 
These  modifications  completed 
the  upgrade  of  my  station  to  make 
it  contest  ready. 

Finally,  all  was  ready.  I'd 
booked  the  date  in  my  calendar 
and  the  XYL  made  sure  we  had  no 
plans  for  the  weekend,  (We  actu- 
ally did,  except  we  didn  't  know  it  at 
the  time.  More  on  this  in  a  mo- 
ment!) The  appointed  hour  rolfed 
around  on  Saturday  and  at  2  pm 
KT2B  was  on  the  air  on  50  MHz 
with  80  Watts. 

tt  became  apparent  quickly  that 
my  &-meter  station  wasn't  going  to 
make  a  big  splash  in  the  contest. 
Sure,  the  80  Watts  and  the  7LD 
beam  worked  fine,  but  anything 
over  100  miles  away  was  going  to 
be  VERY  hard  to  work.  The  beam 
was  installed  at  30  feet,  which  is 
hardly  optimum  for  6  meters.  But  it 
was  trn  only  place  I  could  install 
the  beam,  so  I  figured  if  I  could 
add  another  10  to  20  multipliers,  it 
would  be  worth  the  trouble. 

The  IC-551  has  a  decent  receiv- 
er but  really  needs  a  good  preamp 
in  front  of  it,  so  out  came  the 
JANEL  MOSFET  preamp  that 
Mike  Crawford  WA2VUN  had 
loaned  me  with  the  rig  and  beam. 
Only  problem  was  we  had  blown 
out  the  MOSFET  in  June  of  1984 
during  the  June  VHF  QSO  Party 
and  he  neglected  to  tell  me  that  (or 
forgot).  Out  came  the  soldering 
Iron  and  a  new  3N204,  and  after  a 
1 5-minute  delay  I  was  back  on  the 
air.  Some  interesting  prefixes 
were  bagged  during  this  period 
(nothing  exotic)  and  I  worked 
about  35  stations  before  turning  to 
2  meters 

Aha!  Now  this  was  more  like  it. 
The  combination  of  the  two 
Boomers— the  main  at  45  feet  and 
the  second  at  35  feet — worked 
very  well.  With  my  200- Watt  MML 
amplifier  (reviewed  in  March,  1986, 
73)  I  was  able  to  start  piling  up  the 
contacts  right  away.  In  short  order 
I  worked  70  or  80  stations  and  10 
grids!  The  2-meter  setup  was 
working  better  than  I  had  hoped. 
After  several  hours  here,  I  broke 
for  dinner  and  planned  to  attack 
the  higher  bands. 

Soon  I  was  back  on  50  MHz 
checking  for  more  new  contacts 
and  quickly  added  about  10  more 
before  some  incredible  buzz  in  ex* 
cess  of  +  30  dB  wiped  out  the  front 
end  of  the  IC-551  D.  Another  elec- 
tric blanket,  probably.  I  jumped  up 
to  220  MHz  to  see  what  was  hap- 
pening and  fired  off  a  few  more 
contacts  and  grid  squares — 


among  them  my  first  ever  contact 
with  FM28  on  220  MHz.  We  quick- 
ly jumped  up  to  432  to  duplicate 
the  contact,  then  to  144,  and  final- 
ly 1296  MHz  (no  luck).  No  matter! 
The  station  was  really  hopping 
now.  \  was  finally  appreciating  all 
those  hours  of  hard  work  during 
the  summer  and  fail!  432  yielded 
more  contacts  and  grids,  includ- 
ing several  in  Maryland  and  south- 
ern Virginia.  1296  was  even  more 
fruitful  with  contacts  into  Mary- 
land and  northern  Virginia,  A 
quick  check  back  on  144  MHz 
yielded  many  more  contacts  as 
stations  wandered  onto  the  band. 
I  took  another  quick  break  at  10 
pm  and  went  upstairs  to  grab  a 
snack.  My  wife  was  looking  a  little 
funny  and  mentioned  that  she  was 
having  mild  cramping  sensations 
that  evening.  Unusual?  Not  if 
she's  eight  months  pregnant.  It 
seemed  too  early  to  be  thinking  of 
a  baby!  I  had  this  strange  sense  of 
impending  doom  but  shrugged  it 
off  and  went  back  to  work. 

By  now  1  was  bouncing  back 
and  forth  between  144  MHz  and 
1296  MHz  (10  to  11  pm  is  the 
1296-MHz  activity  hour  in  these 
parts)  and  working  lots  of  stations. 
The  total  contacts  were  well  over 
200  and  the  grids  in  excess  of 
40  on  all  five  bands.  Not  bad  for 
300  Watts  on  144  and  432,  100 
Watts  on  50,  and  220  on  70  Watts 
on  1296. 

Activity  tapered  off  on  the 
higher  bands  so  I  went  back  to 
work  on  50  and  144  MHz  until 
about  2  am,  when  I  decided  to  call 
it  a  night  and  get  a  few  hours  shut- 
eye.  I  had  made  250  contacts  and 
52  grids — decidedly  better  than 
my  previous  year's  totals  at  the 
halfway  point.  In  fact,  I  was  run- 
ning about  double  last  year's 
score  and  well  expected  to  break 
500+  QSOs  and  60  grids, 

I  knew  I  was  in  trouble  when  f 
came  up  to  the  bedroom  and  my 
wife  was  bent  over  on  all  fours  on 
the  bed,  breathing  slowly  and 
looking  at  the  clock.  You  guessed 
it(  Her  contractions  had  started 
and  she  was  into  active  labor!  I 
especially  liked  her  comment  as  I 
came  through  the  door:  "I  don't 
think  you'll  be  going  back  on  the 
air  again  this  weekend  V  To  make 
a  long  story  short,  she  indeed  did 
wind  up  going  to  the  hospital  the 
next  morning  and  by  5  pm  we  had 
ourselves  a  healthy  6-pound  5- 
ounce  boy,  three  weeks  early,  and 
I'm  sure  if  was  because  of  my 
carefully  laid  contest  plans!  As 
she  was  wheeled  into  her  hospital 
room,  I  pondered  the  meaning 
of  it  all.  This  had  to  be  Murphy's 
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biggest  prank  ever,  after  all  the 
blown  GaAsFETs,  shorted  power 
supplies,  and  constant  line  noise. 
He's  a  resourceful  guy!  Makes 
you  really  respect  him  as  an  oppo- 
nent. (And  no,  I  didn't  name  my 
boy  after  him!) 

As  6  pm  rolled  around,  there 
was  nothing  left  to  do  but  go 
home,  as  Qayte  was  tucked  away 
safely  in  her  hospital  bed,  while 
Ross  Lewis  Putman  was  the  sub- 
ject of  much  admiration  and  atten- 
tion of  the  nurses.  Feeling  tike  a 
fifth  wheel,  I  was  about  to  leave 
when  my  shocked  ears  heard  my 
wile  say  "Gee,  there's  still  a  few 
hours  left  in  the  contest.  Why 
don't  you  go  home  and  operate 
them?  It  might  relax  you!"  She 
had  a  point.  Even  though  I  hadn't 
had  any  sleep  since  early  Satur- 
day morning,  the  adrenalin  was 
flowing  like  the  mighty  Mississip- 
pi. What  the  heck!  A  quick  stop  at 
Burger  King,  and  I  was  home 
again,  warming  up  the  rigs. 

News  spread  fast,  especially 
when  you've  got  guys  like  Steve 
Katz  WB2WIK  and  Ivars  Lauzums 
KC2PX  in  your  contest  club.  I 
think  every  fifth  contact  included  a 
"Congratulations,  DadI"  with  the 
grid  exchange,  not  to  mention  a 
few  expressions  of  surprise  that  I 
had  actually  bothered  to  get  back 
on  the  air.  Well,  you  just  can't 
keep  a  contester  down,  and  at  1 1 
pm  I  pulled  the  plug  with  290 
QSOs  and  58  grids  for  my  efforts. 
It  wasn't  what  I  was  hoping  for,  but 
rit  take  it  >. 

AM-6 155  update:  Well,  Fair  Ra- 
dio is  still  out  of  stock  on  AM- 
6155s  but  is  now  getting  rid  of 
their  AM-S154s  at  a  fast  rate- 
Many  readers  have  called  with 
questions  on  how  to  modify  these 
radios  for  2-meter  operation!  As 
they  come  from  the  box,  they  will 
tune  the  144-148-MHz  band,  al- 
though you'll  only  see  about  50- 


60  Watts  out  for  10  Watts  of  drive. 
I  do  not  have  any  specific  informa- 
tion on  modifying  this  unit  and 
would  welcome  it  from  readers 
who  have  done  the  mods,  A  sug- 
gestion might  be  to  work  from  the 
144-MHz  mods  to  the  AM-6155 
from  last  month's  column,  as  the 
plunger  is  reset  on  the  61 55  to  get 
2-meter  operation.  The  plunger  on 
the  61 54  is  already  set  for  it,  so  the 
grid  compartment  will  have  to  be 
tweaked  up.  Basically,  there  are 
three  places  that  will  require  at- 
tention: C1 .  the  input  coupling  ca- 
pacitor needs  to  be  increased  in 
value  to  about  10  pF.  C2  and  C3 
will  also  have  to  be  increased  to 
about  30  pF  and  100  pF  respec- 
tively. (Refer  to  the  schematic  in 
the  March  column.)  The  existing 
output  tuning  circuits  need  not  be 
modified  to  result  in  about  300- 
500  Watts  with  1-10  Watts  of 
drive,  depending  on  how  tightly 
you  couple  the  input. 

Again,  I  could  use  input  from 
you  readers.  Send  along  your 
schematics  and  notes  and  I'll  pub- 
lish them  posthaste.  Incidentally,  I 
ordered  one  of  the  #A5-TUN-CAV 
assemblies  from  Fair  Radio  and  it 
showed  up  today,  so  Til  give  a 
brief  report  on  what  I've  found  out 
so  far:  The  unit  does  contain  a 
4CX2506  and  also  contains  a  type 
6816  tube,  which  won't  be  used. 
The  input  connector  is  a  type 
SMA,  and  the  hole  it's  in  can  be 
drilled  out  to  take  a  BMC  or  N  con- 
nector. The  ouptut  is  type  BNC 
and  can  be  left  alone.  There  are 
several  adjustments*  including  a 
"PA  FREQ  ADJf"  control,  which 
resonates  the  cavity,  and  an  out- 
put coupling  control  next  to  the 
tube  using  a  flapper.  The  output  of 
the  681 6  also  has  a  tuning  control 
which  could  be  used  to  resonate 
the  grid  of  the  4CX250B, 

Some  kind  of  input  grid  circuit 
will  have  to  be  made  up  and  111 


pass  along  my  notes  on  this  as  I 
proceed.  Although  there  is  a  hole 
marked  "VHF-UHF  PA  BAND 
SWITCH,"  there  is  nothing  in  it  so 
the  cavity  is  tuned  for  one  band 
range.  Til  determine  that  also  by 
the  next  column,  but  most  likely 
it's  set  up  for  around  200  MHz. 
This  unit  also  needs  a  blower  and 
power  supply  voltages  of  +2000 
VDC,  +360  VDCf  -135  adjustable 
VEX;  and  60  VAC  for  filaments. 
This  might  turn  out  to  be  a  nice 
amplifier  assembly,  especially  if 
you've  got  the  power  supply  al- 
ready built  up.  A  single  4CX250B 
on  220  MHz  should  be  good  for 
around  300-400  Watts  output 
with  2-6  Watts  of  drive.  The  cavity 
might  also  make  a  good  repeater 
amplifier.  The  cavity  design  lends 
itself  to  a  Hl-G  tuned  circuit,  im- 
portant in  repeater  installations  to 
avoid  desense,  And  4CX250's  are 
rugged  and  easily  replaced.  You 
can  often  find  them  at  flea  mar- 
kets for  as  tow  as  $1 0  apiece.  Con- 
trast that  with  8930's  which  retail 
brand  new  for  over  $1 30! 

READER  INPUT  OEPT  :  Asfde 
from  the  usual  letters  asking  for 
more  information  on  Fair  Radio 
Amplifiers,  I  get  newsletters  from 
radio  clubs.  One  of  the  strangest 
and  funniest  I've  seen  comes 
from  the  Pittsburg  Repeater  Or- 
ganization and  is  called  (appro- 
priately) the  PRO-Crastinaior. 
Published  by  KC0ESt  George 
Willard,  it's  a  loose  collection  of 
local  news,  excerpts  from  the 
W5YI  Report,  and  some  funny 
articles  on  topics  of  general  inter- 
est. This  month's  deals  with  the 
absurdities  of  mathematics  in 
which  the  author  proves  that 
among  other  things,  everything  is 
white,  and  Alexander  the  Great 
did  not  exist  while  having  an  in- 
finite number  of  limbs.  What  does 
this  have  to  do  with  amateur  ra- 
dio? Beats  me  but  I  laughed  pretty 


hard  when  reading  the  newsletter. 

The  Southern  California  Six 
Meter  Club  is  sponsoring  the 
Southern  California  Six  Meter 
QSO  Party  on  May  10  and  1 1 .  The 
purpose  is  to  generate  and  main- 
tain high  activity  levels  on  the  six- 
meter  band  using  any  mode  of 
communication.  It  runs  from  noon 
till  noon  PST,  and  entry  forms  are 
available  from  the  club.  Write 
them  at:  PO  Box  446 ,  Cypress  CA 
90630. 

In  future  columns,  I'll  be  dis- 
cussing power  measurements 
and  tackle  the  subject  of  swr  and 
what  it  means  to  you  on  the  VHF 
and  UHF  bands.  I'm  also  working 
on  getting  one  each  of  the  IC-471 
and  TS-81 1  multimodes  for  a  side- 
by-side  comparison  in  the  lab. 
Many  users  of  the  432-MHz  band 
want  full  coverage  of  430-450 
MHz  with  the  ability  to  work  SSB, 
CW,  and  FM  repeaters,  as  well  as 
the  OSCAR  uplink,  These  rigs  are 
full-featured  and  both  will  set  you 
back  a  nice  big  piece  of  change. 
How  well  do  they  really  woric?  Are 
they  worth  the  investment?  I'll  try 
to  have  both  qualitative  and  quan- 
titative answers  for  you  in  the  next 
few  months. 

Look  for  reviews  of  the  new 
EME  VHFflJHF  wattmeters  from 
Germany,  including  multiband 
models  with  coverage  from  144 
MHz  all  the  way  up  to  2304  MHz. 
Also,  more  new  transverters  from 
Microwave  Modules  and  SSB 
Electronics,  as  well  as  the  Mi- 
crowave Modules  ATV  transmit- 
ting and  receiving  converters. 
There're  plenty  of  products  out 
there  for  the  VHF/UHF  enthusiast 
and  ril  try  my  best  to  have  a  look  at 
as  many  as  I  can  get  tor  you.  If 
you're  out  at  Dayton  this  year,  why 
not  stop  by  the  PX  Shack  booth 
and  we'll  have  an  eyeball  QSO! 
Until  next  month,  see  you  above 
and  beyond! 


TTY  L 
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Marc  f.  Leavey,  AID.  WA3AJR 
$  Jenny  Lane 
Pikesville  MD  21206 

I  don't  do  this  often,  but  in  the 
spirit  of  this  month's  holiday,  I 
hope  you'll  bear  with  me. 

In  the  beginning,  the  Teletype 
Corp,  created  the  Model  1 2,  and  it 
was  good.  Next  came  the  Model 
14,  and  it  was  good.  Then  came 


the  Model  15,  and  it,  also,  was 
good.  Soon  thereafter  came  the 
Model  19,  and  it  was  very  good. 
And  then  came  the  Model  28,  and 
it  was  very  good,  indeed!  But  then 
came  the  Model  33,  and  it  was  the 
best  yet,  Ouch! 

Well,  you  get  the  idea.  Here  I 
am  with  notes  from  many  of  you 
about  the  Teletype  Model  33.  Ma- 
jor Gene  Pfeiffer  of  New  York  asks 


to  be  counted  inr  "at  least  10 
votes.  I  would  like  to  do  away  with 
all  unnecessary  components . . . 
all  I  need  to  know  is  where  I  can 
cut  in  the  external  loop  to  drive  the 
keyboard." 

Louis  Hutton  K7YZZ  Of  Belle- 
vue  WA  is  another  ham  who  has 
tried  to  hook  up  a  Model  33  to 
a  computer,  He  has  "been  able 
to  successfully  modify  the  TTY 
to  run  from  TTL  ouput  signals 
from  the  CoCo's  serial  I/O  port. 
But  like  anything  you  try,  there  are 
problems," 

Down  south,  Bob  Furlong 
WDOCBN  in  Miami  FL  would  like 


to  hook  up  his  Model  33  to  use  as  a 

slave  printer  for  his  setup.  He  cau- 
tioned me  in  his  letter  that  he  has 
only  "put  together  Heathkit 
projects  and  simple  one-tube  re- 
ceivers, but  I  will  give  anything  a 
try-"  That's  the  spirit,  Bob! 

Ted  Malafouris  W90VZ  in  How- 
ell Ml  has  used  some  of  the  infor- 
mation presented  here  before  to 
hook  up  his  Model  33  to  a  receiv- 
er, but  says  that  all  he  prints  is 
"garbage,"  Well,  Ted,  I'd  like  to 
remind  you  that  the  33  is  an  ASCII- 
encoded  machine,  and  most  ama- 
teur transmissions  remain  Murray 
(54evel)  encoded.  Also,  there  is 
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tremendous  variation  in  what  FSK  signals 
you'll  encounter  when  tuning  across  the  HF 
spectrum.  Don't  be  discouraged— hopefully 
some  of  the  materia)  presented  this  month  will 
help. 

Andrew  Janer  WAT  VRZ  in  East  Haven  CT  is 
an  ambitious  soul  who  hopes  to  hook  up  a 
Model  33  to  a  Timex  computer  We  aim  to 
please,  sir 

The  Teletype  Model  33  teleprinter  is  either 
an  electromechanical  marvel  or  a  nightmare, 
depending  on  how  you  look  at  it.  Using  a  typ- 
ing cylinder,  kind  of  a  "squooshed1'  Selectric 
ball,  it  chugged  along  at  110  baud — equiva- 
lent to  100  words  per  minute.  ASCII  code, 
uppercase  only  with  a  "Teletype  standard" 
72-character  line  length.  Despite  these  limita- 
tions, many  of  these  monsters  found  their  way 
into  amateur  radio  stations. 

Interfacing  the  Model  33  is  made  difficult  by 
the  fact  that  there  is  no  single  standard  ver- 
sion of  the  33,  but  a  variety  of  options  con- 
tained in  a  panel  on  the  right  side  of  the  ma- 
chine, the  Call  Control  Unit  (CCU).  Various 
CCUs  were  manufactured  (the  Model  33  is  not 
out  of  production)  for  line  service  and  tele- 
phone systems,  as  well  as  for  computer  inter- 
facing,  if  you  can  get  it,  the  I/O  33  is  the  easi- 
est of  all  to  interface.  This  CCU  is  identified  by 
six  push  switches  along  the  front  of  the  CCU 
labeled  MOTOR  OFF,  REMOTE,  REQUEST, 
EOM,  LOCAL,  and  PUNCH,  Usually,  that 
is,,  .you  see*  there  are  different  ones,  too. 
And  you  can't  always  tell  a  CCU  by  its  buttons. 
Anyway,  if  you  have  one  of  those,  you'll  find 
a  terminal  strip  inside,  at  the  rear  of  the  CCU. 
On  mine,  it  was  mounted  vertically  under  the 
bank  of  Mofex*  connectors.  On  yours,  who 
knows?  If  you  have  one  like  mine,  connect  the 
brown/yellow  and  white/blue  wires  to  terminal 
5,  and  the  violet  wire  to  terminal  9,  and  move 
the  blue  wire  from  the  750-Ohm  tap  to  the 
1450-Ohm  tap  on  the  power  resistor  behind 
the  power  supply  inside  the  teleprinter.  Then 
connect  the  interface  through  the  connections 
shown  in  Fig.  1T  after  first  checking  for  un- 
wanted voitages  and  the  like. 

If  you're  a  trifle  less  than  brave,  as  I  am 
(not),  you  might  be  interested  in  the  circuit  of 
Fig.  2.  This  is  a  scheme  to  use  an  optoisoJator, 
such  as  a  4N35,  to  isolate  the  computer  or 
interface  from  the  deadly  voitages  that  may  be 
lurking  around  the  Model  33.  I  highly  recom- 
mend such  isolation. 

Let's  say  that  you  have  one  of  those  Model 
33s  that  isn't  equipped  with  an  I/O  CCUt  now 
what?  Weil,  you  still  should  have  the  terminal 
strip,  often  labeled  15141 1 ,  at  the  rear,  if  you 
lack  that,  trace  out  the  wires  coming  from  the 
selector  magnets.  They  shouid  enter  a  printed 
circuit  board,  the  Selector  Magnet  Driver 
board,  Pin  6  from  this  board  should  be  ground; 
pin  1 1  is  the  signal  input. 

The  wire  going  to  pin  1 1 ,  by  the  way,  should 
be  coming  from  the  transmitter  distributor. 
That  means  the  keyboard  signal  should  be 
available  there.  Again,  if  you  have  a  custom- 
wired  33,  all  bets  are  off.  but  you  should  be 
able  to  trace  out  the  wiring  and  go  from  there. 
Assuming  you  have  been  able  to  identify  the 
proper  leads  to  connect  to,  and  have  inter- 
faced the  20  mA  TTY  loop  with  the  more 


The  world  renowned  D-104 

stands  alone  as  the  performance 
leader  in  base  station 
amateur  microphones.  The 
T-LT9-DKH  Silver  Eagle  is 
also  recognized  for  its  out- 
standing beauty. 

A   bright,    vibrant 
appearance  reflects  ele- 
gance and  style.  All  exteri- 
or parts  plus  the  base  and    f 
handle  are  chrome  plated  to  a  jewel- 
like finish* 


As  a  result  of  Astatic  V  50  years 

of  technology,  this  microphone  is 
also  extremely  versatile. 
Factory  wired,  it  can  be 
easily  converted  to  ek 
ironic  or  relay  operation. 
Adjustable  gain  provides 
optimum  modulation. 

The  D-104  Silver  Eagle 
will  make  any  rig  look  as 
good  as  it  sounds.  For 

more  information,  see  vour  Astatic 

dealer  or  write. 


Astat  i  c  Corporation       *  5* 

K  O.  Box  120  •  Cormeaut,  OH  4403(M)210  -  (2lo)  59J-11U 

In  Canada:  Canadian  Astatic,  LTD. 
l>20EllesmcftRd,»UtfL2 

Scarborough,  <  intario  Ml?  2X5  -  (416)  293-2222 


ANTECK,  INC. 

H.F.  MOBILE  ANTENNAS 


Office  Hours    9-4  MST 
Monday  Iriru  Thursday 


TWO  MODELS  AND  A  MARINE  VERSION 

MT-1RT  REMOTE  TUNED  FROM  THE  OPERATOR'S  POSITION  (HYD) 

MT-1    MANUAL  TUNED 

MT-1A    MARINE,  MANUAL  TUNED 

All  feature  3,2  to  30  MHz  coverage  inclusive.  1500  watts  PEP  for  hams,  military,  MARS,  CAP  and 
commercial  service.  Full  output  from  solid  state  finate,  no  healing  to  waste  power.  RT  model  can 
be  remoted  up  to  500  feet  from  antenna  Send  toe  free  brochure- 
See  ar  your  focal  dealer  or  order  direct  if  none  in  your  area. 

MT-1RT  Amateur  Net  $309.95 $  1 2,00  UPS  snipping 

MT  1  Amateur  Net  $169,95 $10.00  UPS  shipping 

MT-1A  Marine  $239.95     $10,00  UPS  shipping 

M  T ■  1  RT  R  (Retro  K 1 1  for  a t J  M T- 1  Series  Antenna  ^^CfSfe 

to  convert  to  hyd,  operated  MT-lflT)  $169.95  , ,. . .  $9.00  UPS  shipping 

"w  Route  1,  Box415M 

ANTECK,  INC.    Hansen,  Idaho  83334    208-423-4100         '■' 
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common  RS-232  levels  of  a  com- 
puter interface,  all  that  is  left 
to  do  is  make  the  computer 
speak  110  baud  of  ASCII.  The 
ASCII  part  should  be  easy:  it's  the 
native  language  of  most  com- 
puters. As  to  the  110,  it  depends 
on  the  computer.  We  covered  the 
CoCo  in  this  column  several 
months  ago.  Program  1  is  a  sim- 
ple scheme  to  allow  the  CoCo  to 
output  at  no  baud  through  the 
"bit  banger*'  serial  port  on  the 
rear  apron.  Similar  schemes 
should  be  just  as  easy  for  other 
computers,  Even  my  old  6800 
would  slow  down  with  the  flick  of  a 
jumper. 

I  hope  this  materia)  will  help 
those  of  you  who  have  been  try- 
ing to  gel  a  Teletype  Model  33 
interfaced.  Remember  to  mea- 
sure all  points  for  dangerous 
voltages  before  you  hook  up  the 
computer.  I  don't  mean  you 
should  take  the  "smoke  test"  liter- 
ally!  And  please,  lei  me  know  your 
experiences. 

Moving  right  along . .  J  have 
asked  for  some  opinions,  now  and 
then,  on  a  variety  of  RTTY  topics, 
One  of  them  has  been  packet  ra- 
dio. Are  you  interested,  or  will  this 
be  the  NBVM  (who  remembers 
that  one)  of  the  future? 

Wendell  Larsen  W31RX  of  Up- 
per  Black  Eddy  PA  has  taken  the 
challenge.  Wendell  says  that  he  is 
"currently  on  HF  and  VHF  RTTY 
with  an  IBM  PC  and  Hamcom  soft- 
ware" and  has  been  contemplat- 
ing getting  on  packet  No  one  yet 
has  satisfactorily  clarified  his 
questions  about  this  mode. 

Wendell  writes,  "Essentially, 
what  does  it  provide  to  justify  the 
cost?  Supposedly,  it  will  enable 
countrywide  2- meter  digital  com- 
munication capability.  I  question 
this  since  it  appears  difficult,  if 
not  impossible,  to  establish  ef- 
fective links,  at  any  time,  even  on 
the  East  Coast.  I  really  can't  see 
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how  error-free  communication  is 
possible  if  the  link  cannot  be 
established 

"Now,  packet  operation  on  HF 
may  hold  some  possibilities  for 
point  to  point  without  intervening 
digi-peaters,  I'm  constantly  hear- 
ing local  2-meter  packeteers  en- 
thusiastically proclaim  that  they 
made  it  as  far  as  New  York  or  Flor- 
ida. Even  then,  the  path  was  so 
cluttered  that  nothing  practical 
could  be  accomplished" 

Well,  Wendell,  from  the  packe- 
teers I've  talked  to,  it  sounds  like 
we  are  looking  at  two  different  sys- 
tems! I  don*t  know  what  the  clos- 
est digi-peater  is  in  Upper  Black 
Eddy  PA  but  here  in  Baltimore  es- 
tablishing a  link  with  a  machine 
doesn't  seem  to  be  much  of  a 
problem.  Now,  I  grant  you,  what 
hams  talk  about  on  packet  is  not 
likely  to  be  any  more  stimulating 
than  what  hams  talk  about  on 
RTTYt  FM,  SSB,  AM,  or  CW.  I 
am  leaving  ATV  and  SSTV  out  of 
this  because  they  at  least  have 
pictures. 

But  the  mode  itself  promises 
great  potential,  with  the  prolifera- 
tion of  digi-peaters.  I  think  back  to 
my  early  days  on  2  meters.  On 
AMh  getting  a  signal  from  Silver 
Spring  MD,  a  suburb  of  Washing- 
ton DC,  into  "the  District,"  (as  res- 
idents term  DC)  was  a  real  thrill, 
When  the  first  FM  repeater  was 
established  midway  between  Bal- 
timore and  Washington,  I  drove 
to  a  hill  near  my  home  to  try  to 
make  the  repeater,  and  with  it, 
Baltimore  Now,  2  meter  repeat- 
ers are  so  common  that  sitting 
here  in  my  den  I  can  pick  up  a 
handheld  two-meter  rig  and  trig- 
ger five  or  more  machines,  with  a 
geographic  range  of  Washington 
DC  to  York  PA. 

This  is  the  ground  floor  of  pack- 
et'dom,  If  it  fakes  off,  it  won't  be 
for  present  convenience,  but  for 
future  promise.  Let's  hear  what 
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others  have  to  say  on  the  subject. 
We  all  would  like  to  know. 

Regards  to  David  Berger 
WD6EUC  of  Sunnymead  CA, 
David  has  joined  the  ranks  of  G-64 
owners,  and  is  looking  for  a  way 
to  put  his  computer  onto  RTTY. 
Well,  David,  t  hope  the  review  of 
C-64  and  VIC-20  software  cov- 
ered here  a  few  months  ago  was  a 
help  to  you.  i  also  suggest  that  you 
ask  around  at  your  local  ham  club 
for  someone  who  uses  this  setup. 
The  C-64  is  a  popular  small  com- 
puter, and  I  am  sure  that  you'll  find 
someone  in  your  area  who  is  us- 
ing it  on  RTTY.  Let  me  know  how 
you  make  out. 

Another  fan,  Jerry  Valentini 
KC2IO  of  Jersey  City  NJ  is  run- 
ning a  TRS-80  CoCo.  and  is  look- 
ing for  a  disk-based  program  to 
run  RTTY.  Well,  sorry  to  say,  Jer- 
ry, not  much  is  available  commer- 
cially at  this  time.  A  scheme  was 
presented  here  a  few  months  ago 
to  convert  Clay  Abrams*  program, 
NEWRTYCW,  to  at  least  load  from 
disk,  and  I  have  sent  that  along  to 
you.  Hope  it  helps. 

Jerry  also  asked  about  key- 
board replacements,  a  topic  that 
I  have  addressed  for  several 
computers.  Well,  if  you  can  find 
it,  the  fabled  $5  Radio  Shack 
replacement  keyboard  certain- 
ly represents  the  best  value  per 
dollar  ratio.  You  can  identity  it  by 
the  red  BREAK/ESC  key  in  the 
upper  right  corner,  an  ALT  key 
next  to  the  Q,  a  CTRL  key  next  to 
the  A,  the  CLEAR  key  next  to  the 
(a  ,  and  the  cursor  arrows  relocat- 
ed to  a  diamond  configuration  on 
the  right  side  of  the  keyboard.  It 
also  sports  two  function  keys,  la- 
beled F1  and  F2,  at  the  lower 


right.  If  you  can't  find  that  one 
at  Radio  Shack,  don't  buy  any  of 
the  other  Radio  Shack  keyboards; 
they  were  made  for  a  variety  of 
other  computers,  and  won't  fit 
the  CoCo, 

Instead,  you'll  have  to  choose 
from  the  $5  keyboard  being 
sold  at  a  higher  price,  as  adver- 
tised by  several  national  advertis- 
ers, or  one  of  the  "expensive" 
keyboards  that  cost  more  than 
$50.  At  that  point,  it  really  be- 
comes a  matter  of  personal 
preference.  To  get  a  feel  for  typing 
on  onet  see  if  anyone  near  you 
owns  any  of  the  replacements. 
Good  luck. 

As  you  can  tell,  many  of  the 
folks  writing  in  this  month  were 
helped  by  material  presented 
in  this  column  in  the  past.  Many 
of  the  more  requested  topics 
are  in  the  reprint  series  I  have 
put  together.  A  list  of  reprints, 
each  of  which  is  available  for  a 
self-addressed  stamped  and  $2  to 
cover  costs,  can  be  had  for  the 
SASE  alone.  Just  send  il  to  me  at 
the  address  at  the  top  of  this 
column,  and  ask  for  the  list  of 
available  reprints.  I  always  wel- 
come questions,  of  course,  and 
try  to  answer  them  in  the  column 
as  soon  as  possible,  If  you  want  a 
personal  response,  be  sure  to  in- 
clude that  all-important  SASE,  I 
can  also  be  reached  on  Compu- 
Serve, ppn  75036,2501 ,  either  on 
EasyPlex  or  often  on  the  CoCo 
SIG(GOCOCG). 

Topics  are  flying  by  these  days, 
and  next  month  promises  to  be  a 
winner,  Be  sure  your  subscription 
to  73  is  up  to  date;  you  wouldn't 
want  to  miss  next  month's  RTTY 
Loop! 
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SSB  ELECTRONICS 
PA23 10  POWER  AMPLIFIER 

SSB  Electronics  of  Iserlohn, 
Germany,  is  an  up-and-coming 
manufacturer  of  many  qualify 
products  for  VHF  and  UHF  enthu- 
siasts. The  company  also  offers 
a  full  complement  of  receive 
converters,  transmit  converters, 
transverters.  and  amplifiers  for 
microwave  enthusiasts.  The 
PA2310  is  a  solid-state  amplifi- 
er for  the  range  of  1 50-1 300  MHz, 
which  operates  from  13.8  volts 
and  allows  SSBt  FM,  or  ATV  oper- 
ation. 

Ordinarily,  a  tow-power  mono- 
band  UHF  amplifier  might  not  war- 
rant much  attention;  however, 
there  are  very  few  available  in  the 
medium-power  range  for  23  cen- 
timeters. There  are  several  trans- 
verters on  the  market  for  this 
band,  but  most  of  them  are  limited 
to  1  to  3  Watts  output.  The 
PA2310  complements  those 
transverters,  especially  since  it  re- 
quires only  500  to  750  mW  of  pow- 
er to  attain  full  output . 

Another  reason  it's  handy  to 
have  10  Watts  of  power  here  is 
that  most  outboard  high-power 
23  cm  amplifiers  utilize  2C39/ 
7289/3CX10G  type  tubes,  oper- 
ating in  grounded  grid  config- 
uration. These  amplifiers  are 
usually  good  for  10  dB  of  gain  in 
this  mode,  so  10  Watts  of  drive 
will  usually  yield  100  Watts  or 
so  of  output,  Use  two  of  these 
tubes  and  you'll  see  close  to  200 
Watts  output.  The  PA2310  tills 
the  gap  nicely  as  an  intermediate 
driver  stage,  so  you  will  see  100 
Watts  or  more  of  output  instead  of 
10  to  15  Watts  using  just  the 
transverter 


The  photo  shows  the  unit  with 
its  cover  off.  The  circuit  is  simple 
and  employs  three  type  BLUOO's 
—one  as  a  driver  and  two  as  fi- 
nals. The  output  circuit  is  the  usu- 
al etched  microstrip  type.  Bias  is 
set  by  the  pot  in  the  upper  left 
comer.  Note  that  there  is  no  provi- 
sion for  standby  operation,  al- 
though you  could  incorporate  it  if 
needed.  The  amplifier  operates  in 
grounded-emitter  mode  and  gain 
is  typically  on  the  order  of  6-7  dB 
per  stage. 

SSB  Electronics  rates  its  ampli- 
fiers at  14.5  V  dc+  which  is  appar- 
ently common  practice  in  Europe. 
How  did  this  model  do?  With  a 
Bird  Model  43  Wattmeter  and  25G 
slug  (25  Watt,  1,1-1  8  GHz),  I 
measured  exactly  10  Watts  output 
across  a  Termaline  50-Ohm  dum- 
my load.  The  driving  source  was  a 
Microwave  Modules  MMT  1296/ 
144,  which  was  throttled  back  to 
about  500  mW  output;  the  source 
voltage  was  13,3  volts,  Raising 
that  voltage  to  14.5  volts  resulted 
in  about  1 2  Watts  of  output  power. 
Lowering  the  voltage  to  12.5  votts 
dropped  the  output  to  8  Watts. 

In  actual  operation.  I  used  this 
amplifier  on  Slide  Mountain  in 
June  of  1985  with  the  MMT  1296/ 
144,  Our  power  source  was  a  mo- 
torcycle battery,  which  started  out 
at  almost  14  volts  and  dropped  to 
about  1 3  volts  when  we  concluded 
our  operation.  The  amplifier  ran 
cool  at  all  times.  The  heat  sink 
should  be  adequate  for  1296  ATV 
operation;  however,  I'd  recom- 
mend reducing  the  drive  and 
keeping  the  output  power  at  8 
Watts  or  so  in  this  mode.  Note  that 
the  BLU90  transistors  aren't  swr 
protected,  and  there  is  no  ALC  cir- 
cuit in  the  output.  You  must  take 


caution  not  to  load  them  into  an 
swr  of  2:1  or  greater — otherwise. 
you  might  be  watting  a  b\t  for  re- 
placements from  Germany.  (At 
this  time,  there  are  no  sources  for 
this  device  in  the  United  States.) 

In  my  home  station,  I  mounted  a 
Dow-Key  12-volt  coaxial  relay 
atop  the  amplifier  chassis.  This 
amplifier  switches  the  antenna 
lead  from  amplifier  to  transverter 
antenna  input  and  also  turns  the 
dc  power  on  and  off  to  the 
PA2310.  Again,  some  sort  of 
switchable  bias  could  be  used  and 
would  accomplish  the  same  thing. 

All  in  all,  the  PA231 0  is  an  excel- 
lent medium-power,  reasonably 
priced  amplifier  for  23  cm.  Price: 
$300;  U.S.  distributor:  The  VHF 
Shop,  16  S.  Mountain  Blvd., 
Mountaintop  PA  1B707. 

5 5-ELEMENT  ANTENNA 
FROM  TON  N A 

Now  that  you've  got  some  pow- 
er on  1296  MHz,  you'll  need  a 
good  antenna  to  make  the  most  of 
it.  Along  comes  Antennes  Tonna 
of  France  with  a  new  wrinkle  for 
23  cm:  a  55-element  long-boom 
yagi.  The  boom  is  15-feel,  three- 
inches  long  and  the  manufacturer 
claims  21 .25  dB  gain  over  an  iso- 
tropic dipole.  Now,  that's  a  lot  of 
antenna! 

The  antenna  comes  completely 
disassembled  with  the  various  el- 
ements and  holders  in  separate 
packages,  unlike  the  432  Tonna 
yagis  that  come  largely  assem- 
bled. But  don't  let  the  apparent 
complexity  of  the  antenna  scare 
you:  Tonna  has  carefully  color- 
coded  the  ends  of  the  various  ele- 
ments so  you  can  tell  them  apart. 
The  elements  themselves  are 
made  from  #10  enameled  wire 
that  is  filed  flat  but  still  quite  sharp, 
so  be  careful.  Select  the  elements 
by  their  color  and  push  them 
through  the  one-piece  molded  el- 
ement holders.  You'll  need  a 
ruler,  preferably  one  with  a  metric 
scale,  to  center  the  elements, 

I  have  assembled  two  of  these 
antennas  and  they  both  took 
about  2  hours  of  careful  work  from 
start  to  finish.  Tonna  includes  an 
extra  element  in  case  you  bend  or 
break  one.  This  extra  element  is 


as  long  as  the  reflector.  As  with  alt 
Tonna  antennas,  the  drive  ele- 
ment is  a  sealed  dipole  with  a  sup- 
plied RG-213  pigtail.  On  every 
Tonna  antenna  I've  ever  used 
(and  that  includes  five  432  MHz 
21 -element  yagis  and  four  1296 
MHz  23-element  types)  the  dipole- 
driven  element  exhibits  better 
than  a  1*2:1  maich  in  the  desired 
bandwidth.  Not  only  is  this  an  ex- 
cellent matching  system,  but  it's 
also  very  durable.  There  are  no 
mechanical  joints  to  corrode  or 
work  loose,  and  I  wonder  why 
more  manufacturers  don't  use  it. 

You'll  notice  that  the  antenna 
comes  with  two  boom  braces. 
One  problem  with  23  cm  yagis 
(and  higher  frequency  yagis)  is 
that  the  antenna  mast  support 
usually  is  a  significant  portion  of 
the  element  length,  and  a  2-inch 
mast  in  front  of  one  of  these  direc- 
tors detunes  the  antenna  quite 
nicely.  Tonna  recommends  either 
mounting  the  antenna  on  top  of  a 
mast  section,  or  using  an  out- 
board sidearm  with  the  boom  at- 
tached to  the  masl  at  its  end. 
Since  the  elements  stand  off  from 
the  boom,  mounting  the  boom  at 
mast  end  ensures  that  the  ele- 
ments are  sufficiently  clear  of  the 
boom  and  mast.  The  top  clamp 
makes  this  attachment,  and  the 
second,  lower  brace  and  clamp 
serves  to  level  the  entire  antenna. 
As  you  might  expect,  the  boom 
exhibits  a  bit  ot  sag. 

Once  the  antenna  is  assem- 
bled, you  will  probably  have  to 
break  the  boom  at  least  in  half  to 
get  it  out  of  the  door!  1  forgot  the 
boom  length  and  assembled  the 
antenna  inside  forgetting  that  my 
door  wouldn't  allow  the  clearance 
to  get  it  out! 

The  next  order  of  business  was 
to  verify  the  claimed  gain  spec. 
Steve  Katz  WB2WIK  of  CQ 
magazine  also  received  one  of 
these  monsters  for  evaluation, 
and  he  suggested  we  pool  our  ef- 
forts to  set  up  a  test  range  in  which 
the  gain  figures  could  be  verified. 
Steve  did  some  research  and 
came  up  with  a  formula  from  the 
publication  'Technique  of  Mi- 
crowave Measurements/'  from 
the  M.I.T.  Radiation  Laboratory 
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The  PA23 1 0  solid-state  amplifier  with  its  cover  removed. 


=  Gain  expressed  arithmetically  (not  in  dB) 

-  Free  space  wavelength  in  units 

=  Range  of  separation  of  antennas  in  same  units  A 

Fig.  t.  Formula  for  calculating  gain  of  either  of  two  identical  yagis. 
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Fig.  2.  The  nomograph  for  the  H-plane  of  the  antenna. 


series,  The  formula  calculates  the 
gain  using  two  identical  antennas 
that  are  a  known  distance  apart, 
The  formula  is  given  in  Fig.  1* 
Basically,  atf  you  need  are  two  of 
the  same  yagi  antennas  and  the 
ability  to  measure  the  distance 
between  the  two,  as  well  as  the 
power  delivered  to  one  antenna 
and  the  received  signal  from  the 
other. 

We  set  up  the  two  55-element 
yagis  so  that  the  front-most  direc- 
tors on  each  yagi  faced  each  other 
at  a  distance  of  75  feet  (100  wave- 
lengths at  1296  MHz),  Using  a 
Kenwood  TR-9000  and  SSB  Elec- 
tronics LT23S  Transverter  as  a 
signal  source,  a  Bird  43  wattmeter 
was  put  in  the  line  right  at  the  RG- 
213  pigtail,  meaning  it  was  about 
1 .5  feet  from  the  dipole-driven  ele- 
ment. At  the  receiving  antenna, 
we  mounted  a  Boonton  92  rf  milli- 
volt meter  with  50-Ohm  probe  and 
lots  of  Bunjl  cords.  The  power  out- 
put was  set  at  5  Watts  on  the  Bird 
43  and  allowed  to  stabilize  for  a 
few  minutes.  The  rf  mitlivoltmeter 
was  also  warmed  up  and  set  to  the 
+  20dBm  range,  Steve  then 
swung  the  receive  antenna  back 
and  forth  slightly  to  peak  the  indi- 
cated output.  At  this  point,  the 
measurement  taken  from  the  milll- 
voltmeier  was  +13.5  dBm  (22.4 
mW), 

Plugging  this  into  the  formula 
resulted  in  a  figure  of  265.98  for 
both  antennas.  One  antenna 
would  exhibit  3  dB  Jess,  or  half  the 
gain:  132,99.  Expressing  this 
number  as  gain  in  dB  would  be  1 0 
logio  132.99,  or  21.24  db.  The 
manufacturer  claims  21.25  db. 
Close  enough  for  you?  I  would  as- 
sume from  this  that  Tonna's  gain 
figures  probably  aren't  overrated. 

The  pattern  is  very  sharp.  FigT  2 
gives  the  nomograph  for  the  H- 
plan  of  the  antenna.  The  3  dB 
bearnwidth  is  claimed  to  be  about 
1 1  degrees.  The  nomograph  and 
our  experiments  would  bear  this 
out.  The  55  efement  F9FT  is  a 


sharp  antenna,  and  white  it  ex- 
hibits a  considerable  amount  of 
forward  gain,  the  sharpness  of  the 
pattern  might  make  it  unwieldy  for 
the  average  23  cm  operator.  Still, 
if  you  understand  the  antenna  and 
its  advantages  and  disadvan- 
tages, it  can  make  the  difference 
for  your  1 296  MHz  station.  For  ex- 
ample, the  K3YTL  contest  group 
used  eight  of  these  during  the  re- 
cent September  VHF  QSO  Party 
and  worked  65  stations  on  23  cm. 
It  definitely  works! 

TheTonna  55-element  antenna 
costs  $70.  US  importer:  VHF 
Shop,  16  S.  Mountain  Blvd., 
Mountaintop  PA  18707. 

Peter  H,  Putman  KT2B 
Morris  Plains  NJ 


MV  220  MAST  MOUNTED 
GaAsFET  220-MHz  PREAMP 

SSB  Electronics  of  Iserlohn. 
Germany,  has  become  the  first 
European  manufacturer  to  come 
out  with  a  commercially  available 
mast-mounted  preamplifier  for 
220  MHz.  The  220  MHz  band  isn't 
available  to  Europeans  and  this 
represents  an  unusual  bit  of  mar- 
keting on  SSB's  part.  How  much 
of  a  demand  is  there  for  220 
preamps?  Only  time  will  tell,  but 
this  is  a  big  step  in  the  right 
direction. 

Based  on  the  popular  MV  se- 
ries preamps,  the  MV  220  is  bas- 
ically a  reworking  of  the  MV  144 
mast-mount  preamp.  Employing  a 
single  GaAsFET,  the  manufactur- 
er claims  in  excess  of  16  dB  of 
gain.  This  is  considered  a  1  kW 
through-line  switchable  preamp, 
and  although  the  unit  has  its  own 
rf  vox  type  sensed  keying,  SSB 
strongly  urges  use  of  its  compan- 
ion sequencer  when  running  high 
power  levels. 

IVe  always  admired  the  rf  and 
watertight  cases  in  which  SSB 
makes  their  preamps.  A  small 


gasket  runs  around  the  lip  of  the 
cover  to  keep  moisture  out.  You'll 
need  to  make  three  connections: 
antenna,  transceiver  and  dc  pow- 
er. As  with  all  SSB  preamplifiers, 
the  coaxial  relays  switch  in  when 
power  is  applied .  This  protects  the 
GaAsFET  in  case  of  power  loss,  or 
in  the  event  of  strong  lightning 
storms.  You  just  cut  the  power 
and  it's  out  of  the  line. 

Threaded  studs  are  attached  to 
the  case,  so  you  can  bolt  the  unit 
directly  up  to  a  2-inch  mast.  A 
small  piece  of  tubing  and  gasket 
serve  to  waterproof  the  dc  power 
connection  cable,  which  you  must 
supply.  Installation  is  simple  and 
takes  only  minutes.  I  used  this 
preamp  with  my  existing  ARR  se- 
quencer for  keying,  and  had  no 
problems  with  false  keying,  al- 
though water  got  into  one  of  the 
pigtails  and  froze,  creating  a  high 
swr  condition.  It  made  no  differ- 
ence to  the  preamp  as  the  GaAs- 
FET percolated  happily  along. 

On-air  tests  were  impressive. 
220  MHz:  is  a  sparsely  populated 
band,  and  quite  often  the  only  sig- 
nal you  hear  on  it  is  weak  and 
some  distance  away,  In  this  case, 
the  preamp  makes  a  big  differ- 
ence, especially  on  signals  with 
lots  of  QSB,  In  many  cases,  my 
basic  220  transverter— a  "Cana- 
dian" Microwave  Modules  220- 
28— couldn't  even  detect  the  sig- 
nals that  came  up  to  S3  with  the 
preamp  switched  in,  largely  due  to 
the  noise  figure  of  the  220  mod- 
ule—around 2-2.5  dB.  When 
working  stations  with  rapid  fading 
or  flutter,  the  difference  between 
hearing  the  conversation  and 
hearing  big  gaps  filled  with  noise 
was  this  preamplifier. 

Okay,  so  it  worked.  But  how 
well?  Back  to  the  lab:  Using 
Hewlett-Packard  test  equipment,  I 
measured  the  gain,  minimum  dis- 
cernable  signal  (MDS)  and  1  dB 
compression  point.  On-air  tests 
indicated  that  this  preamp  had 
lots  of  gain,  and  the  measured  fig- 
ure of  23.2  dB  at  220.00  MHz  cer- 
tainly confirmed  it,  No  doubt,  this 
is  one  of  the  hottest  preamps 
around— if  you  go  by  gain  alone. 
What  about  MDS?  In  my  tests,  a 
signal  of  -140  dBm  was  de- 
tectable using  a  1  Khz  bandwidth. 
Pretty  sensitive,  A  signal  level  of 
-1 30  dBm  gave  us  a  1 0  dB  S  +  N/ 
N  ratio,  so  it  certainly  hears  the 
weak  signals,  not  to  mention 
putting  my  MMT  220  10  shame. 
Well,  what  can  you  expect  from  a 
MOSFET  at  220?  A  noise  figure  of 
2.0  dB  is  not  shabby. 

I  was  surprised  during  the  1  dB 
compression  test.  This  preamp 


does  have  lots  of  gain,  and  on-air 
tests  indicated  that  the  strong  sig- 
nal from  Channel  13  was  pumping 
the  preamp  adversely.  By  "pump- 
ing/' I  mean  a  general  hash  and 
splatter  of  intermod  products 
head  up  and  down  the  220  band 
when  my  yagi  was  pointed  to- 
wards New  York  City.  Wiihout  the 
preamp,  these  products  were  un- 
noticeable.  Incidentally,  another 
preamp  I  use  here  (ARR  220  VDA) 
exhibits  the  same  problem,  but  to 
a  lesser  degree.  It  uses  a  MOS- 
FET and  also  has  less  gain.  I 
didn't  get  to  verify  its  1  dB  point 
but  the  SSB  MV  220  came  up 
short  at  -3.5  dBm  out.  What  this 
means  is  that  the  preamp  is  likely 
to  have  trouble  with  strong  local 
signals,  on  adjacent  channels 
(and  even  on  an  adjacent  TV 
channel)  to  the  detriment  of  the 
weak  signal  you  are  trying  to  hear. 

This  isn't  the  first  time  I've 
observed  a  tow  1  dB  compres- 
sion point  on  an  SSB  product.  An- 
other MV  144  preamp  exhibited 
much  the  same  number,  but  had 
lots  of  gain.  Perhaps  the  compro- 
mise between  gain  and  com- 
pression point  still  needs  to  be 
worked  out  by  the  folks  in  Iser- 
fohn.  Incidentally,  the  gain  cen- 
ters on  225.00  MHz,  so  this 
preamp  could  be  employed  for 
weak  signal  FM  work  as  well  on 
223.50  with  good  results.  In  fact, 
the  preamp  still  had  10  dB  of  gain 
at  21 0  MHz  and  233  MHz— which 
is  pretty  broadbandedl 

For  those  with  a  preponderance 
of  weak  signals  on  220  to  choose 
from,  this  preamp  might  make  the 
difference,  if  you  live  close  to  TV 
channels  12  or  13,  you  may  find 
the  "pumping"  problem  to  be  a  bit 
of  a  headache,  but  there  is  a  provi- 
sion to  adjust  the  gam  internally 
by  means  of  a  potentiometer.  This 
pot  is  located  at  the  input  to  the 
preamp  and  is  part  of  a  resistive 
attenuator  network.  The  total  at- 
tenuation is  on  the  order  of  5  dB.  I 
haven't  had  a  chance  to  use  this 
control,  but  would  be  tempted  to 
replace  it  with  10  dB  of  fixed  at- 
tenuation and  run  the  preamp  at  a 
net  gain  of  13  dB  or  so,  which 
might  help  with  the  overload  prob- 
lem (and  also  raise  the  compres- 
sion point  above  zero).  I'll  try  to 
run  these  tests  and  report  on  them 
in  a  future  "Above  and  Beyond" 
column. 

SSB  Electronics  MV  220  GaAs- 
FET Preamplifier,  Price  Class: 
$180;  US  Importer:  The  VHF 
Shop.  16  S.  Mountain  Blvd., 
Mountaintop  PA  18707. 

Peter  H.  Putman  KT2B 
Morris  Plains  NJ 
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John  Edwards  KI2U 

PO  Box  73 

Middle  Village  NY  1 1379 

RACKETEERING 

I  have  seen  the  future  and  it  is  digital. 

After  several  months  of  abject  poverty, 
brought  about  primarily  by  the  purchase  of  a 
home  satellite  TV  system,  I  finally  decided  to 
take  the  plunge  and  invest  in  a  packet  radio 
terminal  node  con! roller  (TNC).  The  result  has 
been  (he  most  fun  I've  had  in  amateur  radio 
since  I  gave  the  local  repeater  coordinator  a 
hotfoot  at  the  1973  LIMARC  hamfest  and  flea 
market, 

Packet  radio,  fellow  hams,  is  going  to  save 
our  hobby.  Don't  let  anyone  else  tell  you  any- 
thing different.  I  will  be  so  bold  as  to  predict 
that  packet  will  become  one  of  our  primary 
operating  modes  by  the  end  of  this  decade.  It 
will  certainly  overtake  CW  in  number  of  users 
and  will  be  a  rival  to  phone  operation  within  a 
few  years.  Hams  will  still  use  CW  for  recre- 
ational purposes— just  as  some  people  occa- 
sionally like  to  ride  a  horse  instead  of  drive  an 
automobile — but  packet  is  destined  to  be- 
come our  primary  method  of  transmitting  text 
information.  Requiescat  in  pace  CW,  RTTY, 
andAMTOR. 

What  makes  packet  communication  so 
wonderful?  Well,  imagine  being  able  to  tie  into 
international  computer  bulletin  boards,  to 
swap  error-free  messages  and  programs,  and 
to  have  your  computer  send  and  receive  data 
even  when  you're  away  or  asleep.  Who  needs 
CompuServe,  The  Source,  or  those  other 
high-priced  on-line  information  services? 
Hams  will  do  it  better  and  for  free.  That  is  the 
heritage  that  has  been  handed  down  to  us 
from  the  radio  pioneers* 

Packet,  thankfully,  is  also  relatively  inex- 
pensive, A  $1 50  TNC  connected  to  your  exist- 
ing 2-meter  FM  ricebox  and  home  computer 
will  put  you  in  business.  Heck,  I've  seen  CW 
keyboards  that  cost  more. 

As  you  may  have  guessed,  this  month's 
questions  are  about  packet  radio.  For  those  of 
you  who  aren't  yet  acquainted  with  the  tech- 
nology, I  hope  you'll  read  along.  You  may  pick 
up  some  information  along  the  way.  As 
for  packet  veterans:  the  future  is  ours. 

QUESTIONS 

t)  Packet  radio  sends  data  one  character  at  a 
time. 

1}  True 

2)  FaJse 

2)  A  packet  transmission  must  contain  only 
ASCII  characters. 

1)  True 

2)  False 

3)  A  packet  length  is  usually: 

1 )  32  characters  long 

2)  40  characters  long 

"When  You  Buy.  Say  73" 


The  RC-850  Repeater  Controller 
just  got  a  whole  lot  srhcier. 

Our  new  Version  3  software  makes  the  best  repeater  controller  EVEN  BETTER. 

The  autopatch  now  supports  remote  telephone  lines  linked  by  radio,  so  that  you  can  extend 
your  autopatch  coverage  to  match  your  RF  coverage,  You  can  have  autopatch  even  if  you 
can't  get  a  phone  line  at  your  site.  The  250  autodial  numbers  meet  the  needs  of  even  the 
largest  groups,  with  up  to  35  digit  storage  for  MCI  and  Sprint. 

The  easy-to-use  Electronic  Mailbox  lets  you  include  phone  numbers,  times,  or  frequencies  as 
parts  of  messages.  And  it's  so  smart,  it'll  leave  you  a  message  it  you  miss  a  reverse  patch, 
or  if  an  alarm  condition  occurs. 

Selective  call  and  signalling  capabilities  range  from  two-tone  sequential  to  numeric  display 
paging,  so  you'll  always  be  available.  And  its  voice  response  metering  is  enhanced  to  continu- 
ously store  low  and  high  readings  -  so  you  can  find  out  how  cold  it  get  'ow  high  the  reflected 
power  reads  .  .  .  and  when. 

Of  course,  a  controller  so  feature- packed  gives  you  secure  control.  Individual  user  access 
codes,  with  user  callsign  readback,  can  control  access  to  selected  functions  to  completely 
prevent  horseplay. 

ACC's  amateur  radio  controllers  are  anything  but  ^amateur".  They're  used  by  the  U.S.  Army. 
Navy,  Forest  Service,  and  other  government  and  commercial  users  around  the  country.  But. 
of  course,  you'll  also  find  them  on  the  leading  amateur  radio  repeaters  \n  North  Amenca  and 
abroad 

There's  never  been  a  better  time  to  upgrade  your  repeater  system  wrth  an  ACC  controller, 
unmatched  anywhere  in  quality,  sophistication,  and  performance,  with  documentation  and 
support  to  match. 

Please  call  or  write  now  for  the  rest  of  the  story  on  all  our  repeater  products,  including  controllers, 
digital  voice  storage  units,  and  other  Touch-Tone  control  products, 

You'll  be  GLAD  you  did. 


advanced 
computer 
controls,  inc 


10816  North  ridge  Square.  Cupeflmo.  CA  95014 
**1  {4Q8*  74S-8330 


3)  80  characters  long 

4)  126  characters  long 

4)  When  were  ASCII  data  transmissions  made 
legal  in  the  United  States? 

1)  January ,  1970 

2)  March,  1975 
3}  March,  1980 

4)  November,  1 983 

5]  What  is  the  maximum  allowable  baud  rate 
below  28  MHz? 
i)  170  baud 

2)  300  baud 

3)  1 ,200  baud 

4)  2,400  baud 

6)  Above  220  MHz? 
1)  1.200  baud 


2)  2,400  baud 

3)  9,600  baud 

4)  56,000  baud 

7)  Approximately  how  many  TNCs  were  sold 
during  1985? 

1)  100 

2)  1 ,  000 

3)  10t000 

4)  100.000 

8)  Which  of  the  following  firms  does  not  man- 
ufacture a  TNC? 

1)  Heath 

2)  Kantronics 
3)AEA 

4)  (COM 
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9)  Most  packet  activity  is  on: 
1)HF 

2)VHF 
3)UHF 

4)  satellites 

1 0)  A  packet  network  is  a  type  of; 

1)  local  area  network  (LAN) 

2)  database 

3)  communications  protocol 

4)  telephone  packet  switching  network 

1 1)  A  primary  packet  channel  is: 
1)146.52  MHz 

2)144.11  MHz 

3)  145,01  MHz 

4)  21 .390  MHz 

12)  Adigipeateris: 

1)  a  dual  frequency  data  repeater 

2)  a  single  frequency  data  repeater 

3)  illegal  below  28  MHz 

4)  very  expensive 

13)  A  packet  beacon  runs  continuously. 
1)True 

2)  False 

14)  Which  of  the  following  is  not  a  packet  pro- 
tocol? 

1)AF2M 

2)  AX,25 

3)  VADCG 

15)  What  city  had  the  first  U.S.  digipeater? 

1 )  New  York 

2)  San  Francisco 


3)  Boston 

4)  Los  Angeles 

16)  A  common  serial  interface  is: 

1)  a  Centronics  port 

2)  an  RX-7 

3)  hard  to  find 

4)  an  RS-232C 

17)  AM  SAT  is  planning  to  launch  a  packet 
radio  satellite.  It  will  be  called: 

1)  OSCAR  17 

2)  PACSAT 

3)  DIGISAT 

4)  PACSTAR 

18)TERRACONis: 

1)  another  planned  packet  satellite 

2)  a  ground-based  packet  linking  system 

3)  a  packet-based  emergency  warning 
system 

4)  packet  for  MARS  operators 

19)  What  is  not  useful  in  a  packet  beacon 

transmission? 

1)  Brevity 

2)  Name  of  operator 

3)  QTH  or  grid  locator 

4)  graphics 

20)  Packet  is  allowed  on  Novice  frequencies. 
1)True 

2)  False 

21)SKtPCONis: 

1)  an  HF  packet  linking  system 

2)  limited  to  speeds  under  100  baud 


WHERE  IS  IT? 

This  is  where  the  7$  staff  would  like  to  go  after  a  hard  day's  work,  or  even  an  easy  day's  work, 
but  we  can't  find  ill  We  will  give  the  first  person  to  help  us  a  year's  subsription — or  subscription 
extension— to  73.  Mail  us,  in  an  envelope,  the  full  address  and  identify  the  next-door  sandwich 
shop!  Address:  73  Magazine  Bar  Contest,  WGE  Center  70  Rte.  202NT  Peterborough  NH 
03458,  Earliest  postmark  will  be  the  winner.  Photo  by  Tedd  Cluff . 
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3)  an  AM  RAD  project 

4)  all  of  the  above 

22)  The  TNC  uses  a  bit-oriented  standard 
known  as: 

1)anHDLC 

2)  an  H  LPT 

3)  a  VADCG 

4)  an  RS-232C 

23)  1 ,200  baud  is  roughly  equivalent  to  how 
many  CW  words-per-minute? 

1)60wpm 

2)  120  wpm 

3)  500  wpm 

4)  1 ,500  wpm 

24)  A  TNC  is  roughly  equivalent  to  what  other 
type  of  computer  peripheral? 

1)  modem 

2)  file  server 

3)  terminal 

4)  printer 

25)  Packet  *s  not  allowed  on  6  meters, 

1)  True 

2)  False 


THE  ANSWERS 

1—2  Data  is  contained  in  "packets"  or 
bundles  of  data.  A  very  frequency-effi- 
cient way  to  send  information,  since  the  trans- 
mitter is  keyed  on  only  when  data  is  sent 
And  data  is  always  sent  at  the  fastest  possible 
rate. 

2 — 2    A  packet  may  also  contain  such  non- 
ASCII  codes  as  Baudot  or  EBCDIC 
3 — 4    Helps  to  keep  users  from  hogging  a 
channel. 

4 — 3    After  years  of  lobbying  by  hams. 
5—2    Band  conditions  and  frequency  con- 
straints are  the  limiting  factor, 
6—4    Pretty  fast. 
7—3    Not  a  bad  start. 
8 — 4    But  I  bet  you  they  eventually  will 
9—2    Two  meters,  primarily. 
10 — 1    Just  a  fancy  name  for  a  bunch  of 
packet  users. 

11—3    Particularly  on  the  east  coast, 
1 2—2    Almost  any  packet  station  can  act  as  a 
digipeater. 

13 — 2    It  should  come  on  every  10  or  15  min- 
utes, at  most. 

14 — 1     AF2M  is  an  Extra-class  ham, 
IS — 2    Ah,  The  old  Silicon  Valley  crowd  wins 
again, 

16 — 4    The  serial  interface  found  on  most 
personal  computers. 
1 7 — 2    A  logical  name. 
1 8—2    TERRACON  may  one  day  link  togeth- 
er all  North  American  packet  users  through 
microwave  relays. 

19—4    Sort  of  a  time  and  frequency  waster. 
20 — 1     But  not  by  Novices,  unfortunately, 

HF  may  be  unpredictable,  but  still 


21—4 

useful. 

22—1 

23—4 

24^1 

25—2 

so. 


High-Level  Data  Line  Control, 

Shows  you  how  s-N>w  CW  is. 

A  very  smart  modem. 

Although  your  neighbors  may  wish 


Cpecial  events 


COLUMBUS  IN 
APRS 

The  Third  Annual  Columbus 
Amateur  Radio  Club  Swapfest  will 
be  held  Saturday,  April  5t  from  9 
am  (o  5  pm  al  the  Columbus  IN 
4-H  Fairgrounds  on  SR  11  South. 
Talk-in  on  146.790  repeater.  For 
advance  reservations  write  Chuck 
Roberts  WD9DWI,  2950  S.  Lake 
Drive,  Columbus  IN  47203* 


ROCHESTER  MN 
APRS 

The  Ninth  Annual  Rochester 
Area  Hamfest  will  be  on  Saturday, 
April  5,  starting  at  8:30  am  (setups 
on  Friday  from  4:30-6:30  pm). 
Sponsored  by  the  Rochester  Am- 
ateur Radio  Club,  Inc..  raffle  and 
drawings  prizes  include:  Ken- 
wood TR-260O  synthesized  HT, 
Bearcat  20/20  programmable 
scanner,  and  a  Ham  IV  rotor,  Ta- 
bles will  be  $3  each.  In  lieu  of  cash 
payment  for  tables  you  may  do- 
nate prizes  of  at  least  equivalent 
value.  In  this  case,  prize  certifi- 
cates received  will  serve  as  ad- 
vanced payment  and  reserva- 
tion  confirmation.  For  more  in- 
formation, write  W.C.  McGurk 
WB»YEEt  2253  Nordic  Cl  N.W., 
Rochester  MN  55901,  or  call 
(507)^68-7688. 


MADISON  Wl 
APR  6 

The  Madison  Area  Repeater 
Association  will  hold  its  14th  an- 
nual Madison  Swapfest  on  Sun- 
day, April  6,  at  the  Dane  County 
Exposition  Center  Forum  Building 
in  Madison  WL  Doors  will  open  at 
7:30  am  for  flea-market  sellers 
and  at  8  am  for  the  public.  Admis- 
sion is  $2.50  in  advance  and  S3  at 
the  door.  Flea-market  tables  are 
$5  in  advance  and  $6  at  the  door. 
Talk-in  will  be  on  the  M.A.R.A. 
repeater,  WB9AER/R,  146,16/ 
.76.  For  more  information,  write: 
M.A.R.A.,  PO  Box  3403.  Madison 
Wl  S3704,  or  cafl  (608)-222-4744, 
day  or  night. 


OLD  BRIDGE  N J 
APR  6 

Trie  Old  Bridge  Amateur  Radio 
Association  will  hold  an  indoor/ 
outdoor  Electronics  Flea  Market, 
April  6,  at  the  Knights  of  Colum- 


bus Hall  in  Old  Bridge.  The  hall  is 
located  on  Pine  Street  off  Rt.  1 8  in 
Old  Bridge.  Talk-in  frequencies 
are  147  1 20 + 600  and  146.520, 
Admission  will  be  charged  and  a 
door  prize  will  be  awarded.  Sellers 
may  register  by  mail.  Send  SASE 
for  details  to  Bob  Navinr  106 
Madison  Ave.,  Old  Bridge  NJ 
08857, 

CLARKSVJLLE  TN 
APR  6 

The  Clarksville  Amateur  Trans- 
mitting Society  is  sponsoring  a 
swapfest  on  Sunday,  April  6.  starl- 
ing at  9  am,  at  the  National  Guard 
Armory  on  Highway  41 A  in  north- 
ern Clarksville  Amateur  license 
tests  will  be  given.  Admission  is 
free.  Tables  are  S5.00  (single) 
and  $7.50  (double).  Talk  in  on 
1 46.205/.805  or  1 47,43.  For  reser- 
vations or  information,  contact 
CATS,  1550  Armistead  Drive, 
Clarksville  TN  37042;  (615>-648- 
3657. 

T1MONIUM  MD 
APR  6 

The  Baltimore  Amateur  Radio 
Club  will  present  the  1986  Greater 
Baltimore  Hambore©  and  Com- 
puterfest  on  April  6  at  the  Mary* 
land  State  Fairgrounds  Exposition 
Complex  atTimonium  MD.  Gates 
open  at  8  am.  The  fairgrounds  are 
located  east  of  1-63  exit  17,  three 
rmles  north  of  I-695,  just  north  of 
Baltimore.  Admission  is  $4,  chil- 
dren under  12  free.  For  further  in- 
formation, contact:  G  B  H  &  C,  PO 
Box  95.  Timonium  MD  21093- 
0095,  or  cafl  (301  )-56l- 1282.  For 
a  recorded  announcement,  dial: 
(301)-HAM-TALK. 

GROSSE  POINTE  Ml 
APR  6 

The  South  Eastern  Michigan 
Amateur  Radio  Association  (SE- 
MARA)  will  hold  its  28th  annual 
Hamfest  Swap  and  Shop  at  the 
Grosse  Pointe  North  High  School, 
707  Vernier  Road,  Grosse  Pointe 
Woods  MIT  from  8:00  am  to  3:00 
pm.  The  Hamfest  will  feature  an 
ARRL  forum,  DX  forum,  and  a 
RTTY  forum.  Advance  tickets 
$1.00,  at  the  door,  $3.00.  Ad- 
vance tables  $8.00,  at  the  door, 
$10.00.  Talk-in  on  147*75/15  and 
146,52,  For  more  information, 
write  to  SEMARA  Hamfest,  PO 
Box    646,    St.    Clair   Shores    Ml 


4808O,    or    phone    Fred    Lewis 
NK8Mat(313)-881-0187. 


KANSAS  CITY  MO 
APR  11-13 

The  PHD  Amateur  Radio  Asso- 
ciation,  Inc.,  will  sponsor  the  an* 
nual  Missouri  State  ARRL  Con- 
vention April  11-13.  Location  is 
the  old  Kansas  City  MO  airport, 
just  north  of  downtown  Kansas 
City  MO.  There  will  be  commercial 
exhibits  and  300  swap  tables,  all 
indoors.  The  banquet  will  be  held 
Saturday  night  Registration  is  $4 
(good  all  3  days),  and  swap  tables 
are  $10  (includes  one  registra- 
tion). Banquet  and  swap  tables 
should  be  requested  in  advance. 
Talk-in  on  34/94  repeater.  Regis- 
tration and  other  information  is 
available  from  the  PHD  Amateur 
Radio  Association,  PO  Box  11, 
Liberty  MO  64068-0011,  or  call 
(816)-781-7313  or  (816)-452- 
9321. 


SAGINAW  Ml 
APR  11-12 

The  Saginaw  Valley  Amateur 
Radio  Association,  Inc.,  (SVARA) 
is  hosting  a  State  Convention  for 
ham  radio  operators  and  comput- 
er buffs  at  the  Saginaw  Civic  Cen- 
ter, April  11  and  12.  NASA  astro* 
naut  Tony  England  will  be  the 
featured  speaker.  For  further  in- 
formation,  write  or  call  SVARA, 
PO  Box  6662,  Saginaw  Ml  48608, 
(51 7)- 752-9740  or  776-1 470, 


BERWICK  BICENTENNIAL 
APR  12 

The  Columbia-Montour  ARC 
will  sponsor  Special  Event  Station 
KC3TX  commemorating  the  bi- 
centennial of  the  city  of  Berwick 
PA.  Operation  will  be  in  the  Gen* 
eral-phone  portion  of  the  20-  and 
40-meter  bands  from  1700Z  to 
2400Z  on  April  12, Send  QSL  and 
$1  for  a  nice  certificate  to 
CMARC,  PO  Box  930,  Berwick  PA 
18603, 


GREENCASTLE  IN 
APR  12 

The  Putnam  County  Amateur 
Radio  Club  will  hold  its  fourth  an- 
nual Hamfest  and  Auction  April 
12,  at  the  Putnam  County  Fair* 
grounds,  north  of  Greencastle  IN 
on  US  231.  Admission  is  $3  per 
person;  children  under  12  are 
free.  Doors  open  for  setup  at  6:30 
am,  and  open  to  the  public  at  8  am 
The  auction  is  at  1  pm.  Flea  mar- 


ket space:  our  tables  $3  each; 
your  tables  $2  each.  Commercial 
exhibits  welcome.  Talk  in  147.33/ 
.93.  For  more  information  or  table 
reservations  send  a  SASE  to  Kent 
Douglas  K9JCR,  RR#4  Box  586, 
Greencastte  IN  46135;  (317)-672- 
8237,  or  Nick  Aubrey  N9FCB, 
RR02  Box  592,  Greencastle  IN 
46135;  (31 7)-653-5290. 

LAWTON  OK 
APR  12 

Lawton  Fort  Sill  Amateur  Radio 
Club's  annual  event  will  be  held 
April  12  ai -the  County  Fair- 
grounds, 8  am  to  6  pm.  This  year 
the  theme  is  "An  Old-fashioned 
Swapfest/'  Registration  fee  is  $2; 
table  fee  is  $5;  tailgate  fee  is  $3. 
No  pre-registralion  necessary  ex- 
cept for  table  space  For  more  in- 
formation, write  Don  Hagler,  912 
Bell,  Lawton  OK  73505. 

FRAMINGHAM  MA 
APR  13 

The  Framingham  Amateur  Ra- 
dio Association  will  hold  its  annual 
Spring  Flea  Market  and  exams  on 
Sunday;  April  13,  at  the  Framing- 
ham  Civic  League  Building,  214 
Concord  St.  (Rt.  126),  downtown 
Framingham.  Doors  open  at  10 
am  (sellers  may  begin  setup  at 
8:30).  Admission  is  $2,  and  tables 
are  $10  (includes  one  free  admis- 
sion). Pre-registration  is  required 
for  tables  and  exams,  Talk-in  on 
.75/.  15  repeater.  To  reserve  ta- 
bles, write  Jon  Weiner  K1 WC,  52 
Overlook  Drive,  Framingham  MA 
01701,  or  call  (617)-S77~716&  To 
register  for  license  exams,  send 
completed  form  610,  copy  of  ham 
license,  and  a  check  for  $4  (pay- 
able to  ARRL/VEC)  to  FARA.  PO 
Box  3005.  Framingham  MA 
01701 .  Walk-in  exams  given  on  a 
space  available  basis, 

BEDFORD  PA 
APR  13 

The  annual  Southern  Alleghe- 
nies  Hamfest  "86  will  be  held  from 
7  am  to  4  pm  on  Sunday,  Apnl  1 3 
at  the  Bedford  County  Fair 
Grounds  in  Bedford  PA.  (Pennsyl- 
vania Turnpike,  Exit  11).  Admis- 
sion is  $3.  Plenty  of  tailgate  space 
is  available  Inside  table  spaces 
reserved  at  your  request.  A  con- 
signment  auction  will  be  held. 
Sponsored  by  the  following  clubs: 
Horseshoe  Radio  Club,  Blue 
Knob  Repeater  Association,  Bed- 
ford Co.  ARC,  Mountain  ARC.  and 
Somerset  Co.  ARC,  Talk-in  on 
145. 49/. 89,  144. 42/, 92,  and 
146,52  simplex.  For  more  infor- 
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mation,  contact  Gay  Rembold 
W3PFW,  949  Winifred  Road, 
Cumberland  MD  21502,  or  call 
(301J-724-0674  or  (814)-445* 
7486> 

MOOREL AND  OK 
APR  13 

The  Great  Plains  ARC  fifth  an- 
nual Northwest  Oklahoma  Eyeball 
&  Swapmeet  will  be  held  in  Moore- 
land  OK  on  Sunday,  April  13, 
starting  at  9  am;  $2  admission  at 
the  door.  Covered-dish  dinner  at 
noon,  Locat  airport.  Dealer  and 
swap  tables  available  at  no 
charge.  Talk-in  on  147.72/.12. 
14613/.73  and  146,52  simplex, 
VE  test  given  on  Saturday.  April 
12,  Campsites  available.  Direc- 
tions: North  on  Main  or  Elm 
streets,  across  the  tracks  and 
west*  For  further  information,  call 
(405)-994-5394  or  contact  Gordon 
Richmond  NR5L,  Rt,  1.  Box  12, 
Mooreland  OK  73052 ,  (405J-994- 
5453;  or  Gerald  Bowman  N5CCV, 
Box  356,  Mooreland  OK  73852. 

TASTE  OF  ATLANTA 
APR  18-20 

The  Metro  Atlanta  (GA)  Tele- 
phone Pioneers  Amateur  Radio 
Club  (MATPARC)  will  operate 
special  station  W40TA  during  the 
Taste  of  Atlanta  food  festival  April 
16-20.  Operation  on  Friday  and 
Saturday  will  be  from  1500Z  to 
0300Z.  and  the  station  will  be  on 
Sunday  from  1 700Z  to  2300Z.  Fre- 
quencies  are  7.285,  14.285, 
7.055,  14.055,  1 44.61 /.41,  and 
449.150/444,150  MHz.  A  special 
QSL  is  available  for  an  SASE  sent 
to  MATPARC/Taste  of  Atlanta, 
John  C.  Parker,  PO  Box  54017, 
Atlanta  GA  30308. 

SOUTH  SIOUX  CITY  IA 
APR  18-19 

The  Midwest  Convention  of  the 
ARRL  will  be  held  at  the  Marina 
Inn  in  South  Sioux  City  IA  on  April 
18  and  19,  under  the  sponsor- 
ship of  the  3900  Club,  The  con- 
vention will  feature  forums  and  an 
indoor  flea  market,  and  commer- 
cial exhibitors  will  be  on  hand  to 
answer  questions  on  the  latest 
equipment.  Bring  your  2-meter  rig 
for  a  free  "tune-up."  courtesy  of 
Burghardt  Amateur  Center.  Vol- 
unteer exams  will  be  given  on  Fri- 
day the  18th.  P re-registration  in- 
formation should  be  directed  to 
Dick  Pitner  WGFZO,  2931  Pierce, 
Sioux  City  IA  51104.  Flea  market 
reservations  should  be  sent  to 
Glenn  Holder  K0TFT,  RR#1 ,  Hin- 
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ton  IA  51024.  Further  information 
can  be  obtained  through  Conven- 
tion Chairman  Al  Smith  W0PEX, 
3529  Douglas  St.t  Sioux  City  IA 
51104. 

GROTON  CT 
APR  19-20 

The  Radio  Amateur  Society  of 
Norwich  (RASON)  will  operate 
Croaker  Memorial  Special  Event 
Station  KA1IFG  from  1700Z  April 
19  to  1700Z  April  20  from  aboard 
the  submarine  USS  Croaker  to 
commemorate  the  42nd  anniver- 
sary of  its  commissioning*  Look 
for  us  on  these  frequencies: 
SSB^3.890.  21.290;  CW- 
3.730,  7,130.  21/130.  QSL  with 
SASE  to  RASONT  PO  Box  903t 
Norwich  CT  06360. 

HAM  AND  YAM  FESTIVAL 
APR  19-20 

The  Johnston  Amateur  Radio 
Society  will  help  celebrate  the 
second  annual  Smithfield  (MC) 
Ham  and  Yam  festival  with  special 
event  station  KA4HAM,  Operation 
is  from  1400Z  to  2400Z  both  days 
on  3.855,  7,230,  14.255,  3,708, 
and  7.110  MHz.  For  a  special  QSL 
and  certificate  send  a  large  SASE 
to  Mark  Gibson  N4MQU.  PO  Box 
2084,  Smithfield  NC  27577. 

SULLIVAN  IL 
APR  20 

The  Moultrie  Amateur  Radio 
Klub  (MARK)  hamfest,  formerly 
held  at  Sullivan  IL,  will  be  held 
Sunday,  April  20t  from  8  am  to  3 
pm  at  the  Coles  County  Airport, 
located  between  Mattoon  and 
Charles  IL  on  RL  16.  The  hamfest 
will  be  in  a  large,  heated  hangar, 
Admission  is  $2  advance,  $3  at 
door.  No  extra  charge  for  ven- 
dors, but  bring  tables.  Talk-in  on 
146.655/146.055  or  146.52,  Fur- 
ther information,  write  MARK,  PO 
Box  79t  Sullivan  IL  61951 ,  or  call 
Vernon  Jack  K9SWY  at  (217)-72e- 
7596. 

CAMBRIDGE  MA 
APR  20 

The  MIT  Electronics  Research 
Society  and  UHF  Repeater  As- 
sociation will  hold  its  tailgate  high- 
tech,  computer,  and  amateur  ra- 
dio Flea  Market  on  Sun- 
day, April  20,  from  10  am  to 
4  pm,  at  Albany  and  Main  Street  in 
Cambridge  MA,  Admission  is 
$1 .50,  Free  off-street  parking  for 
500  buyers.  Tailgate  room  for 
200  sellers.  In  the  event  of  rain, 
covered  tailgate  area  will  be 
available  for  all.  Sellers:  $5  per 
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space  (includes  one  admission). 
Setup  9  am.  For  space  reserva- 
tions or  further  info,  contact  Jamie 
at  (617J-262-5090  or  253-2060. 
Talk-in  on  146.52  and  449.2/ 
,444.2  (W1XM/R). 

BR AINTREE  MA 
APR  20 

The  South  Shore  Amateur  Ra- 
dio Club  of  Braintree  MA  will  hold 
its  annual  indoor  flea  market  on 
Sunday,  April  20,  at  the  Viking 
Club,  410  Quincy  Ave.,  Brainlree 
MA  from  1 1  am  to  4  pm.  There  will 
be  tables  available  for  $12  each, 
which  includes  one  free  admis- 
sion if  paid  for  in  advance  by  send- 
ing the  appropriate  amount  to  Ed 
Doherty  W1MPT,  236  Wildwood 
Ave.t  Braintree  MA  02184.  Tables 
will  cost  $1 8  on  the  day  of  the  sale. 
Checks  should  be  made  payable 
to  the  South  Shore  Amateur  Radio 
Club.  Confirmation  of  check  re- 
ceipt will  be  sent;  no  cancellation 
refunds  after  April  16.  The  Viking 
Club  will  open  to  vendors  only  at 
9:30  am,  Entrance  fee  $2.  Plenty 
of  parking.  Questions?  Call  (617)- 
843*4431 ,  evenings. 

DAYTON  OH 
APR  25 

The  Miami  Valley  FM  Associa- 
tion will  sponsor  the  17th  annual 
B*A*S*Ht  on  Friday  night  of  the 
Hamvention,  April  25,  at  7  pm  in 
the  Conference  Center  at  the 
Hara  Arena  and  Conference  Cen- 
ter, Dayton,  Ohio.  There  is  no  ad- 
mission charge, 

DAYTON  OH 
APR  25-27 

The  Dayton  Amateur  Radio  As- 
sociation, Inc,  will  sponsor  the 
Dayton  Hamvention  on  April  25- 
27,  1986,  at  the  Hara  Arena  and 
Exhibition  Center,  Dayton  OH 
Admission,  valid  for  all  three  days, 
is  $8,00  in  advance,  $10,00  at  the 
door.  Banquet  tickets:  $14.00  in 
advance,  $16.00  at  the  door  if 
available*  Ladies  luncheon. 
$6,75.  Advance  sale  deadlines: 
April  5  (Canada)  and  April  12 
(USA).  Roy  Meal  K6DUE  will  be 
the  banquet  speaker. 

Giant  Flea  Market:  noon  Friday 
through  Sunday,  Ail  spaces  sold 
out. 

Technical  forums  on:  person- 
al computer,  packet  radio,  ARRL. 
AMSAT,  antennas.  RTTY,  SSTW 
ATV,  FCC,  electrical  safety,  and 
other  topics.  CW  Awards— try 
to  break  the  72.5-wpm  world 
record! 

License  exams:  Novice  through 


Extra,  by  reservation  only.  Send 
before  March  29:  completed  form 
610,  a  copy  of  your  present  li* 
cense,  and  check  or  money  order 
for  $4.25  payable  to  ARRUVEC, 
to:  License  Exam,  Attn.  Tom 
Holmes.  8830  Wlndbluff  Pu  Day- 
ton OH  45459. 

Send  nominations  for  "Radio 
Amateur  of  the  Year,"  "Special 
Achievement, "  and/or  "Technical 
Achievement' f  Awards,  to  Awards 
Chairman P  Box  44.  Dayton  OH 
45401,  before  April  1, 

For  further  information,  see 
HAMVENTION  ad  on  page  23. 


OH 
APR  25 

The  Dayton-Cincinnati  chapter 
of  the  Quarter  Century  Wireless 
Association  will  hold  its  1986  an- 
nual banquet  on  April  25,  the  Fri- 
day night  of  the  Dayton  Hamven- 
tion, Leland  Smith,  national 
QCWA  president,  will  speak  on 
"The  Future  of  Amateur  Radio,*1 
Happy  hour  is  at  6:30;  dinner  is  at 
7:30  at  the  Imperial  House,  1-75 
and  Need  more  Road.  For  tickets 
and  information  contact  Bob  Din- 
gle KA4LAU,  657  Dell  Rtdge 
Drive,  Dayton  OH  45429.  QCWA 
membership  is  not  required  to 
attend. 


FITCHSURG  MA 
APR  26 

The  Momachusett  Amateur  Ra- 
dio Association  will  hold  Flea  Mar- 
ket Saturday  on  April  26  at  the 
Knights  of  Columbus  Hall  on  Elec- 
tric Avenue,  Fitchburg  MA.  Doors 
open  at  6  am  for  sellers  and  9:30 
am  to  3  pm  for  buyers.  Talk-in  on 
144.85/145.45  and  146.52.  Ad- 
mission is  $1:  tables  $8  each.  For 
table  reservations  send  check 
payable  to  M.A.R.A.,  c/o  James 
Beauregard,  7  Mountain  Ave.. 
Fitchburg  MA  01 420, 


CEDARBURG Wl 
MAY  3 

The  Ozaukee  Radio  Club,  Inc., 
will  sponsor  its  8th  annual  Cedar- 
burg  Swapfest  on  Saturday,  May 
3,  from  8  am  to  1  pm  at  the  Circle  B 
Recreation  Center,  Highway  60 
and  County  I,  in  Cedarburg  Wl  (20 
miles  north  of  Milwaukee),  Admis- 
sion is  $2  in  advance,  $3  at  the 
door.  Four-foot  tables  are  $3 
each.  Sellers  will  be  admitted  at  7 
am  for  setup.  For  more  informa- 
tion, send  a  business  size  SASE 
to  1966  ORC  SWAPFEST,  101  E+ 
Clay  St,  Saukvilie  Wl  53080. 
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ENCODERS 

THAT  LIGHT 


An  uiir.i  high  quality  Touch-Tone*  Encoder  for  absolute  reliability 
and  function,   Incandescent  illumination  la  a 
feature  that  makes  nig  hi  ope  rut  ion  easy . 

•  Completely  self  contained  ■  Simple  3 
wife  connection  *  Relay  or  solid  state 
PTT  output  *  Crystal  controlled  - 
Sounder  ■  Wide  voltage  range  9-16 
VDC  *  Wide  temp    range  -  22*  lo 

*  l£0EF  •  Ea*y  ieveJ  &  liming  adjust- 
ment •  Supplied  with  instructions* 
schematic,  template  and  hardware. 
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TOLICHTONE    DECODER  KIT 


DECODE-A-PAD 


MODEL  TTK 
Si 


•  SSJ2G1  DTMF  Receiver  *  Receive 
all  16  DTMF  digits  •  No  additional 
filtering  •  Output  BCD  or  hai  far- 
mat  *    Low  power  [29  me©  12  V|   a 

Kit  includes  3  58  tAhz  crystal  22  pin 
LC  socket  resistor,  capacitors,  data 

sheet  end  schematics 


MODEL  D4P-? 

•89 95 


4-DIGIT  SEQUENCE  DECODER 


WIRED  S  TESTED 

MODEL  TSD 

95 


•  Comphotaty  wired  &  tested  • 
User  pfagramable  •  LED  status 
indicator  *  Open  collector  out- 
put *  Control  relays,  mute  audio 
Control  link  orVOfJ  •  Custom  tC  i 
sures  high  reliability  S  smalt  sue' 
Fits  inside  most  ngs:  runs  on  12  VDC 
{35  me}  •  All  IB  digits  alia*  rnqre 
then  50,000  combinations  •  MnkES 
excellent  private  cell  on  busy  repeat- 
ers! *  Use  it  lo  turn  on  audio  or 
sound  an  alarm  ■  Momentary  and 
latching  outputs 

MBSteroard  and  Visa  accepted 

PnfiBS  trt£kid«  pewtagfl  &  hand hng.  u  SA 

CftW nmm  «i>ftr«a6as  «td  6% 


TOUCHTONE'  DTMF 

to  RS-232-C 

300  BAUD  INTERFACE 

*  Use  your  campuuir  to  decode  DTMF 
touchtones  *  Receive  all  IS  digits  as 
fast  as  they  can  be  transmit- 
ted •  Easily  program  your  computer 
in  BASIC  to  decode  multrdjgit  "strings^ 
dJspley  digits,  sound!  alarms,  observe 
secret  codes,  control  eel  a  ye  •  Sim- 
ple to  use,  just  provide  +12  VDC  and 
audio,  hook  two  wires  to  the  RS-?3P-  C 
seriaf  input  on  your  computer,  enter  a 
simple  BASIC  program  and  begin  to 
decode  •  Sample  BASIC  program 
and  instructions  included1  •  Data 
indicator  •  Wired  and  tested 


a  Simple*  autopetch  ond  H  F  remote 
base  with  clear  voice  messages  * 
Control  your  Yaesu  FT  757  transceiver 
with  your  VHF  '  U  HF  portable  or  mpbiJe 
•  Switch  between  the  H,F  remote 
and  the  auto  patch  with  DTMF  tones 
a  Vdjcs  CD  &  all  control  functions  &. 
H.F  frequency  are  voice  announced 
With  your  proflramable  access  codes 
a  Autupatr.-h  works  on  ui'iy  telephone 
line  — tone  or  dial  pulse  •  Call  wait- 
ing comparability—  after  beep  answer 
second  incoming  call  while  on  the 
patch1  *  AutomaticrediDllaatnum- 
ber  [m  dial  pySse  mode)  *  Ring  detect 
€L  automatic  voice  =  e— .  j*  mcOmmg 
telephone  can  a  Inactivity  omar  turns 
off  system  {user  progremable]  * 
Store:  Q  HF  memory  frequencies  + 
snift  VFO  e  &  change  bands  •  Fast 
scan  &  slow  scan  +  diaE  up  any  fre- 
quency with  DTMF  tones  all  from  your 
handheld  VHF/UHF  pnrtabluof  mobile 
a  Use  the  auto  patch  or  the  remote 
base  both  for  the  price  of  nnel  a  User 
defined  Liming  window,  access  codes. 
call  sign  #  Simple  to  mete II  hardware 
interface  cables,  connectors  sup- 
plied a  Hook  mic  input  PTT.  spkr 
outputs  &  FM  squelch  connection  3 
ptn  H.F.  data  ca  hi  e  and  you  are  in  con- 
trol *  You  supply  —  1  Commodore 
64  or  120  &  1  disk  drive  +  base  ste- 
iiDn  a  No  add  i  uon  a  I  power  supply 
required  •  With  human  voice  syn- 
thesized by  Co  vox  ~ 

ENGINEERING  CONSULTING 

5aaCANDLEW0aDST..&flEA,CA  B28E1 
1 7 14]  B7 1-2009 


ICOM  IC-OEAT  USERS 
AUDIO  BLASTER  "  MODULE 


1000'*  Df  Now  AvKtabl*  fpr 

Satisfied  Cu* tomera  *IC-2AT6 


JC-OSAT 


a  Module  mstolls  inside  the  radio  in 
10  minutes  a  Boost  audio  to  nearly 
one  watt*  •  Low  power  drain  {4  ma 
stand-by]  a  Complete  step-by-stop 
instructions  included  a  Corrects  the 
LOW  audio  problem"  a  Drive  external 
Speakers  to  full  volume,  even  signals 
with  tow  deviation! 


TUNE  THE  WORLD  FROM  VDUR  HANDHELD  VHF/UHF  RADIO 


2  FOUR  DIGIT  DTMF  DECODERS.  PLUS  16  DIGIT  KEYPAD  CONTROL 


rfodelFIAP-1  •^/■Q95 
REMOTE-A-PAD*    l*tW 

a  Audio  tones  from  any  source  ere 
converted  to  solid  s Late  switches  which 
con trol  a n y  1 6  d i g i t  keypad  of  a  r &d io  o r 
other  device  •  Some  examples  you 
can  control  include  thfl  Pro-Search" 
Rotator  (rotate  beam  remote  I  yj,  Re- 
mote  controls  ICQM  JC-701  or  ICOM 
IC-21 1  when  using  tho  flM-2  enn- 
trolter.  Kenwood  7950  IC751 :  Azdan 
PCS  4000,  handhelds  such  as  Yaesu 
FT-eofl.  FT-70B.  ICOM  IC-D2AT.  and 
many  more-   *    Two  [four- digit}  pro- 


grammable access  codes  are  used  to 
operate  relays  or  other  ono*f  func- 
tions •  LEO  decoder  status  indica- 
tors end  momentary  plus  steady  stats 
decoder  outputs  are  provided  *  AN 
CMOS  low  power  drain  [30mo|;  SSI. 
201  Decoder  a  Hook  eight  wires  [4 
rows  end  4  columns)  in  parallel  with 
the  existing  keypad  of  the  radio  you 
wish  to  control  remotely  Connect 
audio  from  any  source,  12  volts  OH 
and  you  ere  in  control  a  The  dual  4 
dig^t  decoders  will  turn  your  lints  on 
and  off  using  your  programmable 
cess  coda. 
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ROGERS  AR 
MAY  3 

The  Northwest  Arkansas  Ama- 
teur Radio  Club,  Inc.  will  hold  its 
Sixth  Annual  Hamfest  on  Satur- 
day, May  3,  at  the  Rogers  Youth 
Center,  3t5  W.  Olive  St,  Rogers 
AR  from  8  am  lo  4  pm.  Commer- 
cial exhibitors  and  flea-market  ta- 
bles. $2  per  space,  first  come,  first 
served  (doors  open  at  6  am  for 
exhibitors  only).  General  admis- 
sion free.  Parking,  eating  estab- 
lishments nearby;  snack  bar  on 
premises.  Tallin  on  .16^76,  .63/ 
.03  and  .52  simplex.  For  more  in- 
formation, write  Roy  Milliren 
AF5W,  2014  S.  16th  St.,  Rogers 
AR  72756. 

STIRLING  NJ 
MAY  4 

The  TCRA  Hamfest  (Tri  County 
Radio  Association)  will  be  held 
rain  or  shine  on  Sunday.  May  4, 
from  9  am  to  3  pm  at  the  Passaic 
Valley  Community  Center  off  Val- 
ley Road.  Stirling  NJ.  Free  park- 
ing is  available.  Tables  are  $7,  ac 
$10.  Registration  is  $2.  Limited 
tail-gating  by  reservation  only 
please.  All  reservations  through 
Dick  Franklin  W2EUF,  Box  182, 
Westfield  NJ  07090;  (201J-232- 
5955, 

MELVILLE  LI  NY 
MAY  4 

The  Suffolk  County  Radio  Club 
Indoor-Outdoor  Electronic  Flea 
Market  will  be  held  Sunday,  May 
4,  from  8  am  to  3  pm  at  Republic 
Lodge  No.  1987, 585  Broadhollow 
Road  (Route  1 10),  Melville  LI,  NY. 
Plenty  of  free  parking.  General  ad- 
mission is  $2  (wives  and  children 
under  12  admitted  free).  Indoor 
sellers  tables  are  $7  and  outdoor 
space  is  $5;  each  includes  one 
admission.  Talk-in  on  144,61/ 
145,21  and  146.52.  For  addition- 
al information,  contact  Bill  Sulli- 
van  N2ETG,  (516)-689-9871, 

evenings, 

GRAND  JUNCTION  CO 
MAY  10 

The  Grand  Mesa  Repeater  So- 
ciety will  hold  the  Seventh  Annual 
Western  Slope  Amateur  Radio 
and  Computer  Swapfest  on  Satur- 
day, May  10,  1986,  from  9:00  am 
to  4:00  pm  at  the  National  Guard 
Armory,  482-28  Road,  Grand 
Junction  CO,  Admission  is  free 
and  swap  tables  are  $5,00  each. 
Features  will  include  an  indoor 
swapfest.  amateur  radio  exams, 
a  packet  radio  demonstration, 
an  auction,  and  refreshments. 
Talk-in  on  146.82  and  449,20. 


To  reserve  a  swap  table  and  for 
further  information,  send  an 
SASE  to  Larry  S,  Brooks  WB« 
ECV\  3185  Bunting  Ave.,  Grand 
Junction  CO  81504,  or  call  (303> 
434-5603, 

ROCHESTER  NY 
MAY  18-18 

The  Rochester  Hamfest  and  At- 
lantic Division  ARRL  Convention, 
sponsored  by  the  Rochester  Ama- 
teur Radio  Association.  Inc.,  will 
be  held  May  16, 17,  and  18  at  the 
Monroe  Country  Fairgrounds, 
Rochester  NY.  Tickets  are  $5  in 
advance,  $7  at  the  gate.  There  will 
be  an  outdoor  flea  market,  $5  per 
space.  Special  indoor  flea  market 
for  non-commercial  exhibitors, 
upon  application  in  advance  only, 
$75.  For  tickets,  write  Hamfest 
Tickets,  174  Croydon  Road, 
Rochester  NY  1 461 0,  For  more  in- 
formation, write  Rochester  Ham* 
fest,  300  White  Spruce  Blvd.* 
Rochester  NY  14623,  or  phone 
the  Hamfest  BBS  at  (716H24- 
7136.  Talk4n  on  146. 28/. 88. 
Please  note:  If  you  plan  on  staying 
at  a  motel  within  40  miles  of 
Rochester;  reservations  are  a 
must! 

RANDOLPH  OH 
MAY  18 

The  Portage  Amateur  Radio 
Club,  Inc.,  will  hold  the  1986 
Portage"  Hamf air  for  radio  ama- 
teurs and  computer  hobbyists  on 
Sunday,  May  18,  It  is  open  for 
dealers  beginning  at  6  am  and  for 
the  public  at  7:30  am  at  the  Ran- 
dolph Fairgrounds,  Randolph  OH. 
This  fairgrounds  facility  will  ac- 
commodate indoor  dealer  sales 
as  well  as  an  outdoor  flea  market, 
indoor/outdoor  spaces  can  be 
purchased  for  either  $2  for  each 
10-foot  linear  space  (no  table  or 
chair)  or  $6  with  6-foot  table  and 
chair.  Advance  reservation  rec- 
ommended; otherwise  tables  will 
be  available  at  the  door  on  a  first- 
corn  e-first-served  basis.  Admis- 
sion is  $3  in  advance,  $3.50  at  the 
gate.  Talk-in  on  144,79/145.39. 
For  info  or  tickets,  write  Robert 
Ducotey  KX8V,  9971  Diagonal 
Road.  Mantau  OH  44255  or  call 
Garry  Delagach  KD8JM  at  (216)- 
274-8240. 

KNOXVILLE  IL 
MAY  18 

The  Knox  County  Amateur 
Radio  Club,  Inc.,  4th  Annual 
Hamfest  will  be  held  on  May  1 8,  at 
the  Knox  County  fairgrounds  (exit 
51  off  Interstate  74),  Camping 


area  available.  Flea  market.  Large 
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commercial  vendor  building.  Gate 
opens  at  7  am,  Commercial  Build- 
ing at  9  am.  Donations  $4  at  gate 
or  $3  in  advance  to  Stuart 
Schrodt,  RR2,  LS  19f  Avon  IL 
61415;  (309H65-31 07. 

DURHAM  NC 
MAY  24 

The  Durham  FM  Association 
will  hold  its  annual  Hamfest  and 
Computerfest  on  Saturday,  May 
24,  at  the  lower  level  of  South 
Square  Mail  in  Durham  NC  from  8 
am  to  4  pm.  The  flea  market  will  be 
held  under  a  covered  parking 
deck.  Talk-in  will  be  on  147.825^ 
.225.  Free  parking,  numerous 
prizes,  and  tables  will  be  avail- 
able. FCC  exams  are  planned. 
Admission  will  be  $4  at  gate.  For 
further  information,  contact 
D.F.M.A.,  PO  Box  865 1t  Durham 
NC  27707,  or  call  Mick  W4ZUS  at 
(919)-544-35S6. 

TRACY  QUE 
MAY  25 

The  Quebec  Provincial  Ham- 
fest will  be  held  Sunday,  May  25, 
beginning  at  9  am  (8  am  for  ex- 
hibitors) at  the  Tracy  Curling 
Club,  Place  du  Centre  Civic, 
Tracy,  Quebec  Province,  Canada. 
Indoor  tables  are  $8  (includes 
one  admission);  outdoor  tables 
are  $6— reserve  all  tables  be- 
fore May  20.  Admission  is  $4, 
Talk-in,  VE2RBS  146.610/.010. 
Write  C.R.A.  Sorel-Tracy,  C,P. 
533,  Sorel,  Quebec,  Canada 
J3P5N6, 

BEAVERTON  OR 
JUN  6-8 

The  6th  annual  SEA-PAC  Con- 
vention (formerly  Oregon  State) 
will  be  held  from  5  pm  Friday, 
June  6T  to  atxiut  2  pm,  Sunday, 
June  8  (open  for  setups  at  10  am 
Friday),  at  the  Seaside  Conven- 
tion Center,  Seaside.  OR,  Booth 
space  is  8  ft.  x  10  ft.  with  table, 
chairs,  power,  and  soon  for $120; 
24-hour  security  is  provided.  For 
motel  information,  call  (80OM52- 
6740  (from  Oregon  only)  or  (503)- 
738-6391;  for  other  information, 
write  OTVARC,  PO  Box  5132, 
Beaverton  OR  97006  or  call, 
evenings  only,  (503)^640-5456  or 
(503)-297-1175, 

WILLOW  SPRINGS  IL 
JUN  8 

The  Six  Meter  Club  of  Chicago. 
lnc+(  announces  its  29th  annual 
Hamfest,  to  be  held  Sunday, 
June  8T  1986,  at  Santa  Fe  Park, 


91st  and  Wolf  Road,  Willow 
Springs  IL  (southwest  of  down- 
town Chicago)  Reservations  for 
space  in  the  pavillion  will  be  ac- 
cepted on  a  first  come,  first  served 
basis.  A  donation  of  $20  in  cash 
per  table  space  is  requested.  For 
details,  write  John  Trepina 
K9QYT,  5015  W,  31st  Place,  Ci- 
cero IL  60650. 


RAILROAD  DAYS 
JUN  21-22 

The  Great  Plains  ARC  wit!  hold 
a  special-event  station  June  21 
and  22  in  conjunction  with  Rail- 
road Days  in  Oelwein  IA.  The 
bands  used  will  be  20m  at  14.235 
±  QRM,  40m  at  7.235  ±  QRM, 
and  80m  at  3.970  ±  QRM.  The 
call  used  will  be  KC0CP.  For  cer* 
tificate,  send  SASE  and  QSL  lo 
KC0CP,  Box  203,  Oelwein  IA 
50662. 


GERMANTOWN  MD 
JUL  27 

In  celebration  of  the  40th  an- 
niversary of  Montgomery  CoHege, 
Montgomery  County  MD,  the  Ger- 
mantown  Campus  Amateur  Radio 
Club  will  operate  KV3S  on  Sun- 
day, July  27,  1986.  from  1300Z  to 
2OO0Z.  Frequencies:  7,240  and 
14,240  (approximate).  A  certifi- 
cate will  be  awarded  to  all.  Special 
certificates  will  be  awarded  to 
those  whose  birth  year  is  1946 
and  to  those  who  work  KV3S  on 
the  40-meter  band.  For  certificate, 
send  QSL  and  targe  SASE  to 
KV3S,  Montgomery  College,  Ger- 
mantown  MD  20874, 


ESCANABA  Ml 
AUG  2 

The  38th  annual  Upper  Penin- 
sula Hamfest,  sponsored  by  the 
Delta  County  Amateur  Radio  So- 
ciety (DCARS)T  will  be  held  Au- 
gust 2,  at  Bay  de  Noc  Community 
Col  lege  in  Escanaba  Ml.  This  is 
an  ARRL-sanctioned  Hamfest 
and  the  only  one  to  take  place 
in  the  upper  peninsula  of  Michi- 
gan. Registration  will  be  $2.  Dona- 
tions from  organizations  to  be 
used  for  door  prtees  and  awards 
would  be  greatly  appreciated.  Alt 
donations  will  be  displayed  with 
the  donor's  name  prominently 
shown,  Donations  should  be  sent 
to  Hamfest  Co-chairman  Tom 
ElegeertKSMJK,  1403S.  13th  SL, 
Escanaba  Ml  49829.  For  further 
information,  contact  Co-chairman 
Aileen  Gagnon  WA8DHB,  9159 
Bay  Shore  Drive,  Gladstone  Ml 
49837. 


EVER  SAY  DIE 


from  page  1 1 

Some  just  make  a  noise — others 
call  the  police  by  telephone,  oth- 
ers use  radio. 

Now  if  you  really  want  to  get  in- 
to it  in  a  very  brg  way,  how  about 
putting  together  some  alarm  kits 
and  selling  them  by  mail  order? 
I  saw  plenty  of  car  alarms  at 
the  Consumer  Electronic  Show  in 
Las  Vegas  in  January,  but  little 
in  home  alarm  kits.  If  I  wasn't  busy 
with  a  lot  of  other  things  I'd  do 
it  myself.  Just  what  I  need — 
one  more  business.  Td  tell  you 
about  all  the  businesses  I'm 
in  now,  but  you  wouldn't  believe 
me- 

One  of  my  areas  of  expertise  is 
in  making  lots  of  money.  I  not  only 
have  done  it,  I  also  give  talks  on 
the  subject.  There  are  a  million 
millionaires  in  the  United  States, 
so  it's  no  big  deal  anymore.  Al- 
most anyone  who  really  wants  to 
can  make  a  million.  I  counted  ten 
hams  who  stopped  me  at  CES  to 


thank  me  for  goading  them  in  my 
73 editorials  into  starting  their  own 
businesses  and  getting  rich. 

I  don't  know  if  you've  noticed 
8mm  video  yet.  Well,  J  bought  a 
Sony  8mm  camera  and  VCR  and  I 
want  to  tell  you  that  from  what  I 
can  see  8mm  is  going  to  quickly 
wipe  out  Beta  and  then,  eventual- 
ly VHS.  We're  going  to  be  seeing 
low-cost,  high-quality  video  cam- 
eras all  over  the  place.  Mark  my 
words,  you  Ye  going  to  see  8mm 
video  used  by  virtually  every  busi- 
ness and  in  most  homes.  If  you 
want  to  get  in  on  the  next  con- 
sumer electronic  explosion,  see 
what  you  can  do  making  some 
8mm  video  accessories  or  open- 
ing 8mm  video  stores-  8mm  video 
is  darned  close  to  ^-inch  video  in 
quality— and  a  lot  better  than  the 
Vfc-inch  Beta  and  VHS  formats. 
The  cameras  are  small  and  light. 
The  8mm  tape  cassettes  are 
about  the  size  of  an  audio  cas- 
sette. 

For  a  while  the  computer  busi- 


ness was  an  easy  way  to  make 
money.  That's  slowed  down  now, 
but  there  are  other  industries 
coming  along.  Let  me  know  if  you 
want  me  to  write  more  about  the 
opportunities.  Til  have  to  swear 
you  to  secrecy — we  don't  want 
any  non-hams  getting  in  on  a  good 
thing,  do  we? 

READER'S  SERVICE  CARDS 

I  don't  know  why  the  previ- 
ous publisher  of  73  dropped  the 
reader  service  cards — but  they're 
back.  The  cards  are  there  for  you 
to  use  to  get  more  information 
on  products  you're  interested 
in  buying.  Buying  ham  gear  is  a 
lot  of  fun.  I  don't  know  of  much 
more  exciting  than  opening  up  a 
ham  rig  carton  and  setting  up  a 
new  rig. 

Please  remember  that  it's  the 
advertisers  who  mate  73  possi- 
ble—so treat  them  kindly.  They 
get  all  excited  when  they  think 
you're  interested  in  their  prod- 
ucts, so  give  them  a  shot  of 
adrenaline  by  circling  their  num- 
ber on  the  card.  From  there  on 
it's  up  to  how  good  they  are  at 
sending  you  a  sales  pitch  on  their 
product  If  they  do  a  good  solid 
job  of  selling,  who  can  resist?  If 


they  don't  send  you  literature  that 
is  almost  impossible  to  resist, 
send  it  on  to  me  with  your  com- 
ments. Maybe  they  need  some 
help. 

Whatever  you  dot  don't  be  ca- 
sual about  the  reader's  service 
card.  Tear  it  out  and  use  it. 

Yes,  I  know  all  about  how  much 
you  hate  cards  bound  into 

magazines.  I  hate  'em  even  more 
than  you  do.  I  read  maybe  300 
magazines  a  month,  so  my  bed- 
room floor  is  ankle  deep  in  blow-in 
and  bind-in  cards  I  rip  out  so  I  can 
turn  the  pages.  Let  me  know  if  you 
are  interested  in  starting  a  collec- 
tion. So  why  all  the  cards  in 
magazines?  Because  the  foolish 
things  work,  that's  why.  Why  did 
you  think? 

I  fought  the  idea  for  a  long  time. 
Then  I  reluctantly  tested  it  and 
found  how  well  they  worked  com- 
pared to  a  coupon  printed  on  a 
page.  No  comparison.  So  I  grit  my 
teeth  and  do  what  works,  whether 
I  personally  like  it  or  not.  Permis- 
sion is  granted  for  you  to  hate  the 
cards— rip  pem  out— but  then  fill 
'em  in  and  mail  *em  to  me— with 
reader's  service  and  subscrip- 
tions. 


DIRECTION  FINDING  ? 


•  Interference  Location 

•  Stuck  Microphones 
+  Cable  TV  Leaks 

•  Security  Monitoring 


•  VHF  and  UHF  Coverage 

•  Computer  Interface 

•  Speech  Synthesizer 

•  12VDC  Operation 


New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radio  direction  finder  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks,  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection,  Call  or  write  for  fuli  details  and  prices. 

DOPPLER  SYSTEMS,  INC.  K40  fc  Charter  Oak    <6Q2)  9M.nsl 

Scottsdale,  AZ  35254 


0 


►*15 


COMPACT  75  M  SSB  TRANSCEIVER 


Complete  Kit 

$199.95 

plus  S3.oo 
shipping  and 
handling 


1985^86 
CATALOG 

50  * 


CfcrnensMns  ?px6**6* 


RECEIVER: 

Frequency 
Sensitivity 

Selectivity 
AGC  Range 
Audio  Oupui 


3  8-4  0  MHr 

0.5  nV  for  10  dB  S/N 

-  6  dB  ®  2.4  KHa 

+  60  dB  in  =  +3dB  out 

>350mWiitoB  ohms 


TRANSMITTER: 

Frequency  3  84  0  MHi 

Output  30  warts  into  50  ohms 

IMP  -30  m 

Harmonics         2"*  -47  dB,  3*  -55  d6 
SWfl  Immunity    30' I  ft  >ill  phase  angles 
ALC  Amplified,  fas!  response  rats  j quasi- processing) 


POWER  REQUIREMENTS 


Voltage        2fl  Vdc  regular 

Current        2A  trans  mi  I.  65  mA  receive 


RADIO  KIT 

BOX  41 1S 

Greenville,  HH 
03043 

(603)  67&-1033 
^33     lelex  S87697 


1-800-237-3063 

7  A.M.  TO  5  P.M.  MON'-THURS 

(IN  CONTINENTAL  US.  EXCEPT  FLI 

FOR  ALL  YOUR 

CRYSTAL 
NEEDS! 

General  Communication 

industry  •  Marine  VHF 

Amateur  •  Scanners 

CB  standard  &  Special 

Microprocessor 


GET  YOUR  FREE 
1986  CATALOG 

Call  or  wnte 

JAN  CRYSTALS 

1  PO  Box  0601 7 

Fort  Myers  fl 
I  539066017 

(813)936*2397 


*viNce 

W,9 


y/s* 


'« 


When  You  Buy.  Say  73 


rt 
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THEY  LAUGHED  WHEN  I 
SAT  DOWN  TO  BUILD... 

How  would  you  like  to  get  in- 
volved with  building  some  inter- 
esting ham  projects?  Even  tf 
you've  never  pointed  to  a  solder- 
ing iron  in  anger — good  grief, 
there  I  go  dating  myself  again. 
Soldering  iron,  forsooth!  Okay, 
okay,  soldering  pencil 

While  it  isn't  prudent  to  tackle 
building  your  own  synthesized 
sideband  transceiver  these  days, 
it's  about  the  only  way  you're  go- 
ing to  get  many  small  gadgets  that 
will  be  fun  to  have  around  your 
shack.  And  I  have  a  sneaky  plan  to 
bribe  you  to  design  and  build  sim- 
ple projects. 

If  you  tune  around  75m  some 
evenings  and  listen  to  the  old- 
timer  round-table  discussion 
grousing  about  how  hams  don't 
build  anymore,  you  may  lend  to 
believe  these  fogies.  Balderdash! 
As  I've  mentioned  before,  in  the 
early  days  of  ham  radio  every  ham 
had  to  build  his  own  receiver  and 
transmitter.  Then,  when  Halli- 
crafters  came  out  with  their  first 
ham  receiver  (was  rt  the  S-1  Sky- 
rider?)  hams  immediately  stopped 
building  receivers. 

We  all  built  our  own  transmitters 
until  well  after  WWII.  It  wasn't  until 
then  that  we  had  enough  hams  to 
make  the  commercial  building  of 
ham  transmitters  profitable.  Ama- 
teur radio  really  got  going  after 
1945.  growing  a  steady  11  per* 
cent  a  year  for  17  years — a  nice 
market  for  commercially  made 
ham  rigs. 

The  few  hams  who  built  their 
own  transmitters  discovered  that 
this  was  stupid,  The  cost  of  the 
parts  ale  them  up— and  then, 
when  they  wanted  a  new  rig  they 
found  no  sale  at  any  price  for  a 
used  home-made  rig. 

One  of  the  reasons  I  started  73 
magazine  in  1960  was  to  publish 
as  many  simple  construction 
projects  as  I  could  to  encourage 
hams  to  keep  building.  I  published 
mountains  of  articles  on  building 
ham  gadgets,  test  equipment,  an- 
tennas, audio  stuff,  electronic 
toys  and  so  on.  It  worked. 

73  was  the  pioneer  in  getting 
hams  to  build  VHF  and  UHF 
gear— in  getting  hams  to  build 
solid-state  equipment — and  then 
digital,  even  getting  the  readers 
into  computers. 

No  matter  how  much  commer- 
claJ  ham  gear  we  have  available* 
there  is  still  an  almost  unlimited 
number  of  interesting  things  that 
we  can  have  only  if  we  build  them. 
Now,  25  years  later,  73  is  again 
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going  to  get  ham  building  going  in 
a  big  way.  As  I  said.  I  have  a 
sneaky  plan. 

KIT  SUPPLIER  WANTED 

First,  I'm  looking  for  a  "Chosen 
Instrument"  company,  one  that 
will  work  with  me  to  make  parts 
kits  available  for  the  articles  pub- 
lished in  7$. 

I'm  sure  it  has  not  entirely  es- 
caped your  notice  that  parts  are 
darned  hard  to  find  these  days. 
It's  enough  to  discourage  most  of 
us  after  one  or  two  attempts.  It's 
not  like  it  is  in  Japan  where  there 
is  a  whole  section  of  Tokyo  that 
specializes  in  selling  electronics 
parts.  There  are  hundreds  of 
small  parts  stores— all  swarming 
with  thousands  of  happy  Jap- 
anese youngsters  buying  parts. 
The  best  we  seem  to  have  these 
days  is  the  slim  selection  of  over- 
priced parts  from  Radio  Shack 
stores. 

It  isn't  that  there  are  no  parts 
being  made;  it's  just  that  you  have 
to  buy  them  in  bulk  these  days — 
as  a  manufacturer.  The  1963  In- 
centive Licensing  disaster  not  on- 
ly put  90  percent  of  the  ham  stores 
in  America  out  of  business,  it  also 
Killed  the  distribution  of  electronic 
parts. 

In  1964 1  tried  to  solve  this  prob- 
lem by  setting  up  a  Parts  Kit  divv 
sion  of  73.  I  bought  a  huge  met- 
al knife  to  cut  out  the  chassis 
and  panels,  a  metal  brake  to 
bend  them,  a  metal  punch  set 
to  make  the  needed  large  holes 
and  a  drill  press  for  the  small 
botes.  I  bought  parts  by  the  zil- 
lions from  Evans  Radio  in  Con- 
cord NH.  and  sokl  thousands  of 
boxes  of  parts  for  the  73  construc- 
tion projects. 

The  parts  kits  business  went 
well.  Oh,  a  few  ham  dealers  got 
mad  at  me  for  "taking  business 
away  from  them/'  But  it  did  en- 
courage thousands  of  readers  to 
build.  The  bad  aspect  was  that  it 
kept  me  incredibly  busy.  In  addi- 
tion to  the  kits,  I  was  running  a 
small  printing  press  putting  out  a 
monthly  VHF  magazine,  a  club 
newsletter,  and  an  ATV  maga- 
zine. Then,  when  my  divorce  hit.  I 
lost  my  steam  and  had  to  cut 
back — which  included  stopping 
the  kits  and  the  small  magazines,  I 
even  had  to  get  someone  else  to 
run  73  for  a  couple  of  years. 

There's  a  nice  living  to  be  made 
in  the  kit  business— not  a  big  one, 
unless  we  get  a  spurt  of  new 
hams.  If  some  firm  is  interested, 
73  will  work  with  it  to  coordinate 
kits  and  articles. 

1986 


A  ROYALTY  TO  YOU 

Having  parts  kits  is  a  waste  of 
time  unless  we  have  articles  on 
projects  you  want  to  build.  What  I 
have  In  mind  here  is  some  good 
old-fashioned  bribery.  Greed  usu- 
ally works  just  fine  as  a  motivator. 
So  here  it  is .  if  you  make  a  gad- 
get that  you  think  73  readers  may 
be  interested  in  duplicating,  write 
it  up,  take  some  pictures,  and  sub- 
mit an  article.  If  we  accept  it,  we'll 
pay  you  for  the  article  upon  accep- 
tance—something some  other 
ham  magazines  I  could  name 
don't  do.  Secondly,  we'll  work 
with  the  kit  people  to  have  a  kit 
made  up  to  support  your  project. 
You  may  want  to  work  with  the  kit 
people  to  simplify  or  standardize 
parts,  For  instance,  it  isn't  very 
helpful  to  specify  some  part  you 
can  pick  up  only  at  the  Dayton  flea 
market.  Then,  we'll  see  that  the  kit 
company  charges  enough  for  the 
kit  so  there's  a  10  percent  royalty 
in  it  for  you. 

Let's  say  you  make  up  an  RTTY 
demodulator  that  sells  in  kit  form 
for  $150.  You  get  a  $1 S  royalty  on 
each  sale.  So,  if  only  a  thousand 
readers  buy  the  kit,  you'll  get 
$15,000  bonus  for  your  efforts. 
Heck,  that  could  be  a  trip  to  Eu- 
rope for  you  and  the  XYLt  plus 
maybe  a  fur  coat.  You  can  do  a 
great  Asian  tour  for  $6000  tor  the 
two  of  you.  But  then,  you  probably 
won't  need  expert  advice  on  how 
to  spend  the  rising  tide  of  money 
your  building  efforts  can  provide. 
If  you  find  yourself  desperate  for 
spending  advice,  Til  put  you  in 
touch  with  my  XYL,  a  world-class 
expert. 

I'll  bet  you  have  something  in 
mind  to  build  right  now. 

Hfl  NOMINATED  FOR  PRIZE 

HR  magazine  set  a  new  record 
in  my  mind  when  they  reported  in 
their  February  issue  that  I  was 
back  running  73  magazine.  They 
quoted  correctly  that  I  view  ama- 
teur radio  as  a  dying  hobby— and 
quoted  incorrectly  that  I've  ever 
said  I  no  longer  had  any  serious 
interest  in  it.  You  won't  find  any- 
one anywhere  who's  ever  heard 
me  say  that — even  on  a  bad  day. 

So,  with  HR  reaching  a  new 
high — only  50  percent  wrong— I 
think  they  should  be  given  posi- 
tive encouragement  to  shake  their 
old  4lHalf  Right"  nickname.  Alas, 
it  seems  to  have  been  an  impossi- 
ble goal  for  them  so  far,  but  who 
knows? 

MIAMI  H AMBOREE  '86 
With  our  hobby  coming  apart  at 


the  seams,  how  are  institutions 
such  as  the  Hamvention  and  the 
Miami  Hamboree  doing?  Even 
though  I  wasn't  invited  to  come,  I 
decided  to  check  the  Hamboree 
out. 

The  Hamboree  committee  real- 
ly went  out  of  their  way  to  make 
things  convenient  for  exhibitors- 
coffee  and  doughnuts  in  the  morn- 
ing and  nice  lunches  delivered  to 
the  booths.  Dayton,  take  note! 

It's  a  bit  of  a  shock  to  get  on  the 
plane  in  Boston  with  the  February 
temperature  well  below  freezing 
and  emerge  in  Miami  with  temper- 
atures in  the  80s.  I  flew  down  on 
beleagured  Eastern  Airlines,  us- 
ing my  "Get  Up  and  Go"  senior 
citizen's  pass. 

The  pilot  enthusiastically  ex- 
plained all  about  the  brand  new 
Boeing  plane  he  was  so  proud 
to  be  Hying — one  of  the  reasons. 
as  I  recall,  why  Eastern  is  in  so 
much  financial  trouble.  The  new 
plane  looked  like  a  worn  out 
junker  to  me.  My  tray  table  was 
already  broken  on  one  side.  The 
toilet  light  didn't  work.  The  k>ck  on 
a  storage  cabinet  in  the  toilet 
wouldn't  close,  so  the  door  dis- 
concertingly kept  swinging  open. 
This  is  a  new  plane?  What'll  it  be 
like  in  a  few  months?  It  was  work- 
manship like  this  that  drove  so 
many  car  buyers  to  foreign  cars. 
Shape  up,  Boeing. 

The  Hamboree  was  in  a  new  lo- 
cation this  year — the  Tamiami 
Fairgrounds.  I  think  they've  found 
a  good  spot.  Well,  a  pretty  good 
spot.  There  was  no  air  condition- 
ing, so  even  with  a  bunch  of  huge 
fans  blowing,  it  got  pretty  hot.  bad- 
ly overloading  current  underarm 
deodorant  technology, 

As  an  exhibitor  I  was  pleased 
with  the  number  of  attendees. 
With  the  help  of  73  staffers  Nancy 
Ciampa  and  Hope  Currier,  the  73 
booth  easily  kept  up  with  the  traf- 
fic, I  haven't  seen  the  official 
counts,  but  I'd  estimate  they  had 
at  least  two  thousand  hams  and 
their  families  milling  around.  It 
never  was  really  crowded,  but 
there  were  few  times  when  no  one 
was  in  sight  either. 

As  a  show-goer  I  enjoyed  hav- 
ing a  chance  to  see  and  push  but- 
tons on  the  latest  in  ham  technolo- 
gy. There  were  two  huge  flea- 
market  halls,  so  even  if  it  had 
rained,  I  still  could  have  browsed 
dryly.  It  poured  the  day  before  the 
hamfest  so  the  potential  was 
there,  making  the  indoor  sales 
area  important, 

I  was  a  bit  disappointed  to  see  a 
few  non-ham  exhibits;  Mary  Kay 
cosmetics  had  a  booth.  And  East- 


THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

iA  NO  GIV£S  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


Band 


Kit 


Wired 


10M,6M, 
2M,220       $680         $880 


440 


$780 


$980 


FEATURES: 


SENSITIVITY  SECOND  TO  NONE;  0.15  uV  (VHF),  0,2  uV  (UHF)  TYP. 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >  lOOdBAT  ±  12KHZ.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD, 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER-PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT 
TERS,  SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL 
CLEAN,  EASYTUNETRANSMnTER;UPTO20WATTSOUT(UPTO 
50WWFTH  OPTIONAL  PAK 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS.  LINKS.  TELEMETRY,  ETC. 


•  R144/R22Q  FM  RCVRS  for  2M  or  220  MHz.  QJSuV 
sens,;B  pole  xtai  f  Hter  &  ceramic  f  i  Iter  in  l-f,  helical 
resonator  front  end  for  exceptional  selectivity, 
>l0QdBat  ±T2  kHz,  best  available  today.  F  lul- 
tef -proof  squelch,  AFC  tracks  drifting  xmtrs. 
Xtai  oven  avail  Kii  only  $T3B. 

•  R451  FM  RCVR  Same  bul  for  uhL  Tunsd 
I  me  front  end,  0.3  uV  sens.  Kit  onty  $138. 

•  R76  FM  RCVR  for  10M,  6Mf  2MP  or  220.  As  above, 
but  w/o  AFC  or  he!,  res.  Kits  only  $118.  Also  avail  wM  pole  filter,  only  $98/kit. 

•  R110  VHF  AM  RECEIVER  Kit  for  VHF  aircraft 
or  ham  bands  or  Space  Shuttle.  Only  $98. 


T51  VHF  FM  EXCITER  for  1GM,6M,2M,  or 

220  MHz.  2  Watts  continuous,  up  to3W 

intermit  tent  S63/kit 

T451  UHF  FM  EXCITER  2  to 3  Watts.  Kit  only  $78. 

Xtai  oven  avaiL 

VHF  &  UHF  LINEAR  AMPLIFIERS.   For  either  FM  or  SSB.  Power  levels 

from  1 0  to  45  Watts  to  go  with  exciters  &  xmtg  converters.  Severat  models. 

Kits  from  $78. 


NOW-FCC  TYPE-ACCEPTED  TRANSMITTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGHLANDS  UHF.  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Models  to  cover  every  practical  rf  A  If  range  to  listen  to  SSB, 
FM.ATV.elc  NF  =  2dBorless. 


Input  fLmgt 

m^a 

50-5* 

T44-T46 
14S-  H? 
144  144.4 
1 46- 148 
144- 148 
220-222 
220-224 
222-226 
220'  22* 
222-224 


432-4}« 

435-437 
432-436 

432-436 
439.25 


LOW-NOISE  PREAMPS 


VHF  MODELS 

Kit  with  Case 
Less  Case 
Wired 


UHF  MODELS 

Kit  with  Case 

Less  Case 
Wired 


$49 
$39 
$69 


S59 

549 
$75 


Output 
T  44- 140 

iS-JG 
144-148 

26-30 

3&-3Q 

27-27  * 

29-30 

5C-54 

28-30 

144-143 

1 £4-143 

50-54 

26-30 


28-30 

28-30 

144-T48 

50-54 
61.25 


SCANNER  CONVERTERS  CkjpyflOSM Hz  band  on  any  scan- 
ner Wired/tested  ONLY  S8B 


TRANSMIT  CONVERTERS 


For  3SB.  CW,  ATV,  FM,  etc.  Why  pay  big  bucks  for  a  multi 

mode  rig  for  each  band?  Can  be  linked  with  receive  convert- 
ers for  transceive.  2  Walts  output  vhf,  1  Watl  uh  f 


Hamtronics  Breaks 
the  Price  Barrier! 

No  Need  ro  Pay  SS0  to  ST25 
tor  a  Ga As  FET  Preamp. 


FEATURES: 

*  Very  Low  Nose;  07dBVHFt0.8dB  UHF 

•  High  Gain:  13to20dB,  Depending  on  Freq. 

*  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAsFET,  Very  Stable 


MODEL 

TUNES  RANGE 

PRICE 

LNG-28 

26-30   MHz 

$49 

LNG50 

46*56    MHz 

$49 

LNG-144 

137-150  MHz 

$49 

LNG-160 

15CM72MHZ 

$49 

LNG-220 

210-230  MHz 

$49 

LNG-432 

40CM70MHZ 

$49 

LNG-800 

800-960  MHz 

$49 

NEW 


MODEL 

LNWM44 
LNW-160 
LNW-220 
LNVM32 


MINIATURE  PREAMPS 


GaAsFET  pfearnps  with  fea- 
tures similar  \o  LNG,  e* 
cept  designed  for  LOW 
COST  and  SMA 
SIZE,  only  $rB"W  * 
1-5/BL  K  3/4H   Ea 

0    mounts  inside  many 
radios- 


TUNES  RANGE  KIT 

120-15X1  MHz  $19 

1 50-200  MHz  $19 

200-270  MHz  S19 

400-500  MHz  S19 


WIRED 
$34 
$34 
$34 
$34 


IN-LINE  PREAMPS 


NEW 


For  VHF, 
Model  XV2 
Kit  $79 

Wired  S149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  $99 
Wired  $169 


Ejiciier 

Input  flange 

alMO 

2o- 29 


m-do 

144-146 
50-54 

144-146 

28*30 

28*30 
50-51 

6i  as 

144  146 


Antenna 
Output 

144-1*1 

145-146 

50-42 

144- 144  4 

220-222' 

220-224 

50*52 

144-148 

38-30 

432-434 

435-437 
432-436 


432-438* 

'Add  S20  lor  2M  input 


VHF  &  UHF  UN  EAR  AMPLIFIERS.  Use  with  above. 

Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  $78. 


HELICAL  RESONATOR 

PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce inter/mod  and 
cross-band  interference 
in  critical  applications. 
12  dB  gain. 


GaAsFET  Pre- 
amp with  fea- 
tures like  LNG 
Automatically 
switches  out  of 

<ng;  transmit.  Use  wiitt  base  or  mobiJe 
transceivers  up  to  25W,  Tower  mtg  hdwr  incl. 

MODEL         TUNES  RANGE       KIT       WIRED 

LN3H4  120-150  MHz  $68  $98 

LNS-1&0  150-180  MHz  $66  $98 

LNS*220  200-240  MHz  S6B  S9S 

LNS-432  400-500  MHz  $68  S98 


Model 

HRA-144 

HRA-220 

HRA-432 
HRA*<  ) 
HRA-{     ) 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420*450  MHz 

150-174  MHz 
450*470  MHz 


Price 

$49 
$49 
$59 

$54 
$64 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up  to 
1200  baud  digital  or  packet  radio  signafs 
through  any  FM  transmitter. 

*  DE-202  FSK  DATA  DEMODULATOR 

*  COR  2  KIT  With  audio  mixer,  local  speaker 
amplifier,  tail  &  time-out  timers. 

■  COR-3  KIT  .         courtesy    beep". 

*  DTMF  DECODER/CONTROLLER  KITS 

•  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch ,  phone  line  remote 
control  of  repeater,  secondary  control. 

•  CWID  KITS  •  SIMPLEX  AUTOPATCH 


Send  $1  for  Complete  Catalog 

( Send  S2.00  or  4 1 RC"s  for  overseas  mailing) 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


amiromcs,  inc. 

65-0  MOUL  ROAD  •  HILTON  NY  14468 

PtlOne:  716^392-9430  Hamtronics*  Is  a  ngistermj  trademark 
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When  You  Buy,  Say  73" 
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em  Airlines.  Boo.  Eastern,  I  still 
remember  that  you  were  one  of 
the  first  airlines  to  ban  laptop  com- 
puters, without  arty  evidence  they 
were  a  problem.  My  editorial  in 
Microcomputing  magazine  forced 
them  to  rescind  that  ban. 

The  best  part  for  me  was  the 
stream  of  hams  stopping  by  the  73 
booth  to  congratulate  me  on  tak- 
ing over  the  magazine  again.  If 
there  were  any  Wayne  Green 
haters  ai  ihe  Hamboree.  they  nev- 
er came  near  the  booth.  I  was  sur- 


prised at  the  number  of  no-code 
enthusiasts  who  admitted  they'd 
been  opposed  to  the  no-code  lh 
cense  idea  until  they  better  under- 
stood what  really  was  at  stake. 
They  said  they  now  regretted  hav- 
ing written  the  FCC  with  their  first 
emotional  reaction. 

I  suspect  it's  too  late  now  as  far 
as  no-code  is  concerned,  but  I'll 
spend  some  time  one  of  these 
months  explaining  the  whole  situ- 
ation in  depth  so  you  can,  in  turn, 
explain  it  to  your  more  volatile,  but 


" 


WIN  $5001 

How  long  have  you  been  a  ham?  Okay,  in  all  that  time,  how 
many  really  funny  ham  stories  have  you  read?  I've  been  publish- 
ing ham  magazines  for  35  years  and  there  are  precious  few  I  can 
remember  in  ail  that  time. 

Larson  E  Rapp  use  to  get  some  chuckles  a  generation  ago  in 
QST,  Say,  who  wrote  those  pieces?  I  think  I  heard  one  time,  but 
I've  forgotten.  Scratch!  did  pretty  well  in  CO  when  I  was  editing  it, 
also  a  generation  ago,  I've  forgotten  who  did  Scratch!  now,  too, 
but  HI  bet  some  reader  knows— same  W2  who  edited  the  GE 
Ham  News  around  1 947— took  through  your  collection  and  let  me 
know. 

I  didn't  realize  what  a  closely  guarded  secret  Scratches  name 
was  until  I'd  invited  the  GE  Ham  News  editor  over  to  talk  to  the 
club.  During  dinner  before  the  meeting  he  mentioned  that  he'd 
just  made  a  deal  with  CQ  to  start  writing  the  Scratchi  column 
again.  It's  one  which  had  previously  appeared  in  Radio 
magazine,  which  faded  away  when  WWII  started.  Radio  was  a 
wonderful  magazine— beat  the  heck  out  of  QST  in  every  way. 
The  ARRL  never  really  got  over  the  death  of  it's  founder,  Hiram 
Percy  Maxim— also  known  as  The  Old  Man  (TOM).  When  he 
suddenly  died  around  1936  there  was  a  fight  for  power  which  I 
hope  will  someday  be  documented,  Maxim  wrote  several  won- 
derfully humorous  books— his  "A  Genius  in  the  Family"  was  a 
best  seller  in  the  30s, 

Getting  back  to  ham  humor,  long,  long  ago  in  73  I  had  a 
wonderful  piece  by  Jean  Shepherd  K20RS.  Jeans'  promised  to 
do  more,  but  hasn't  gotten  around  to  it  yet.  I  hope  you've  seen  his 
movies  on  PBS— vintage  Shepherd  and  very  nicely  done.  Sher- 
ry's taped  Jean's  Christmas  movie  from  one  of  the  cable  chan- 
nels. I  hope  Jean'll  do  some  more  work  for  us  to  add  to  ham 
humor  posterity  before  he  becomes  a  silent  key. 

The  best  humor  IVe  seen  in  any  ham  magazine  was  by  Bob 
Manning  K1LSD,  I'll  start  reprinting  some  of  his  73  stories  from 
twenty  years  ago  so  you  can  see  what  I  mean. 

Another  ham  with  a  great  sense  of  humor,  but  who  rarely  let  it 
go  in  print*  was  Sam  Harris  W1 FZJ.  He  did  a  piece  for  me  in  CQ 
which  is  still  a  classic  on  his  Contest  1 00  Watt  Final  When  things 
get  dull  I  pull  that  off  the  shelf  and  read  it  to  visiting  hams. 

What  I'm  leading  up  to  is  this.  With  the  exception  of  Shep,  none 
of  these  hams  were  professional  writers  or  humorists.  I'm  sure 
there  are  dozens  of  you  who,  if  you  gave  it  a  try,  could  entertain 
us.  Here's  where  the  $500  prize  comes  in,  I'm  offering  $500  for 
the  best  ham  humor  story  submitted  during  1986— as  voted  by 
the  73  readers. 

Let's  see  what  you  can  do.  You  couldn't  ask  for  better  source 
material  than  ham  radio  for  humor.  Please  double  space  your 
manuscript  You  get  extra  points  if  you  do  it  on  a  word  proces- 
sor— there  are  even  some  people  si  ill  writing  longhand,  despite 
the  popularity  and  speed  of  the  typewriter.  A  word  processor 
makes  writing  even  faster  and  much  easier 

Please  send  your  piece  to  Ham  Humor,  73  Magazine,  WGE 
Center,  Peterborough  NH  03458  USA.  The  sooner  the  bet- 
ter.—W2NSD/1. 


possibly  not  very  thoughtful, 

friends.  I  tend  to  forgei  now  and 
then  after  35  years  of  being  a  ham 
editor  and  publisher  that  I  have  a 
different  perspective  on  ham  his- 
tory than  hams  who  are  either  new 
or  who  haven't  paid  a  lot  of  atten- 
tion down  through  the  years. 

You  see.  I  not  only  know  all  the 
players  today,  I've  known  them, 
both  good  and  bad,  ever  since  I 
started  editing  ham  magazines — 
and  this  August  will  be  my  35th 
anniversary  of  that.  Yep,  in  1951 
I'd  just  gotten  a  job  as  a  TV  direc- 
tor at  WXEL  in  Cleveland,  Ohio. 
I'd  been  deeply  involved  with  ham 
Teletype  for  a  couple  of  years  and 
was  frustrated  that  no  one  was 
publishing  a  RTTY  newsletter.  Lot 
there  was  a  mimeo  machine!  A 
few  days  later  the  first  issue  of  a 
RTTY  newsletter  was  born— and 
my  publishing  career  inadvertent- 
ly started. 

One  of  the  advantages,  or  dis- 
advantages, of  knowing  everyone 
in  the  ham  industry  personally, 
which  is  what  happens  when 
you're  a  magazine  editor,  is  that 
you  know  what  is  really  going  on 
as  opposed  to  what  most  hams 
think  \s  going  on — the  facade  pre- 
sented in  QST, 

NEW  DEVELOPMENTS 

There  are  a  lot  of  new  develop- 
ments in  amateur  radio  that  I've 
got  to  get  you  interested  in— like 
packet  radio,  repeater  cross- 
banding,  and  so  on.  Many  of  you 
may  be  trapped  in  the  past, 
spending  your  declining  years 
talking  with  the  same  crowd  every 
night.  I'm  going  to  try  and  get  you 
to  try  something  new  and  exciting. 

The  one  topic  that  came  up  the 
most  at  Miami  was  the  need  for 
youngsters  in  the  hobby,  I've 
been  griping  about  that  for  how 
many  years  now?  As  usual,  sigh,  I 
guess  I  was  ahead  of  my  time.  The 
ham  manufacturers  had  a  meet- 
ing and  that  was  number  one,  two, 
and  three  on  their  agenda, 

Sure,  I  can  just  hear  the  senile 
old  farts  bitching  now — the  manu- 
facturers want  more  hams  so 
they  can  make  more  money. 
You  bet  they  do!  But  that  isn't 
all.  Few  hams  are  in  the  ham 
business  today  just  to  make 
money — there  are  far  too  many 
ways  to  make  money  easier — a 
whole  lot  easier.  Most  of  them 
are  in  the  business  because  they 
love  hamming.  I  wish  I  could 
say  a//,  but  I  did  see  a  couple 
well-known  slime-ball  crooks  ex- 
hibiting at  the  Hamboree,  crooks 
who've  cheated  hams  for  years 
and  are  still  at  it.  I  hear  Dayton 


isn't  going  to  let  these  bastards 
exhibit  this  year,  I  sure  hope 
not.  IVe  been  terribly  dismayed 
to  see  their  ads  in  one  of  the  ham 
magazines.  I  guarantee  you  won't 
see  'em  in  73. 

Speaking  of  rip-offs*  I  just 
got  word  that  an  old-time  rip- 
off  artist  died.  Nice  old  chap 
made  a  living  selling  high-pow- 
ered CB  amplifiers  and  expensive 
mini-antennas  that  didn't  work 
worth  a  hoot.  I  refused  to  carry  his 
ads,  but  one  of  the  other  ham 
magazines  helped  hundreds — 
maybe  thousands— of  hams  get 
fleeced. 

Some  of  the  biggest  crooks 
In  the  hobby  used  to  run  their 
ads  in  QST — did  for  years — de- 
spite zillions  of  complaints,  I  can 
remember  two  who  were  con- 
victed, one  with  with  my  help. 
I  doubt  if  that  can  happen  today. 
I  don't  think  Dave  Sumner  would 
let  it. 

Getting  back  to  kids.  I've  got 
some  ideas  on  ways  for  us  to  get 
our  hobby  growing  again.  My  goal 
is  simple:  one  percent  of  our  pop- 
ulation should  be  hams.  Yept  I'm 
looking  for  us  to  get  to  two  and  a 
half  million  hams.  Hehr  and  you 
thought  20  meters  was  crowded 
right  nowl  Well,  don't  jump  to  con- 
clusions. The  fact  is,  I  believe  we 
won't  find  our  bands  much  more 
crowded  than  they  are  today. 
We'll  have  enough  clout  to  have 
more  bands  and  we'll  have  the  en- 
thusiastic youngsters  we  need  to 
pioneer  new  modes  and  new 
bands. 

You  know,  not  one  cry  of  alarm 
I've  been  hearing  for  years  about 
the  invasions  of  CBers  has  ever 
been  anything  more  than  emo* 
tional  baloney  from  our  lunatic 
fringe  Chicken  Littles.  Every  time 
we  have  a  really  serious  bad  apple 
in  our  hobby,  it's  turned  out  to  be 
an  old-time  ham  with  an  IQ  in  the 
home- temperature-corn  fort 
range, 

Speaking  of  CB,  it's  perhaps 
with  some  perversity  that  I  rub  old 
timer  noses  in  the  fact  that  the 
worst  CB  bad  language  and  jam* 
ming  cases  in  history  had  Extra 
Class  hams  licenses. 

CB  didn't  do  much  good  for 
us,  really.  Oh,  we  got  a  few  hams 
out  of  it,  but  most  CBers  never 
got  much  interested  in  ham- 
ming—and if  they  did,  they  found 
it  much  easier  to  move  higher  in 
the  27  MHz  band  than  to  try  and 
learn  the  code.  The  sun-spot  cy- 
cle, not  the  FCC,  gradually  killed 
this  bunch  off. 

Continued  on  page  98 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


NEW 


35  MHz  DUAL  TRACE  OSCILLOSCOPE 


Save  *30  on  the 
RAMSEY  20MHz 
Dual  Trace 
Oscilloscope 

Unsurpassed  quality  at  an 
unbeatable  price,  Ihe 
Ramsey  oscilloscope  com- 
pares lo  others  Lusting 
hundreds  more  Features 
include  a  comj>onefil  test- 
m  IIKJ  tircuil  lot  *e*i*l 

capacitor  digital  circuit  and  diode  testing  •  T  V  video  sync  titter  *  wide  band- 
width &  high  sensitivity  *  internal  grahcute  *  front  panel  irace  rotator  •  Z  axis 
•  high  sensitivity  *  y  mode  *  regulated  power  supply  •  built  »n  calibrator  * 

rock  solid  triggering  ^  ^  =- —  ^    L 

S  *S  &  ^%  Q  ■»     ^gh  quality  noon  on 

Was  5399,95  NOW  ONLY^JO^f  ^"    p™6« m^ded 


O.T»: 


1  £6*  * 


—       1        Ti        £ 


NEW  RAMSEY 
1200  TOM 
MULTJTESTER 


Check  transistors,  diodes  and  LEDs 
with  Ibis  professional  quality  meter 
Otnar  foatures  incHude.  decibel  scale 
20K  roll  metering  system  •  mir- 

rored scale  *  polarity  switch  •  ?0 
measuring  ranges  *  safely  probes  * 
high  rmpact  ptashc  case 


S1995 


lest  !*adt  Jftd 
balitfy  included 


NEW 


RAMSEY  D-4 100 
COMPACT 
DIGITAL 
MULTITESTER 


Compact  sized  reliability  and  accuracy. 
T  his  LCD  digital  mult  Hester  easily  fits  in 
your  pocket  you  can  lak-  it  my  where 
it  features  full  overload  protection  » 
digit  LCD  readout  *  recessed  input 
tacks  •  safety  p< obes  •  diode  check 
function  *  2000  hours  battery  fife 


S2295 


lest  leads  ind 
tottery  included 


MINI  KITS— EASY  TO  ASSEMBLE,  FUN  TO  USE 

BEGINNERS  &  PROS  WILL  HAVE  A  GREAT 

TIME  WITH  THESE  KITS 


FM 

MINI 

MIKE 


Asupe«  hit}!  1 1* ■  Uyt man co  I"  M  wire- 
less mux.  mi  Tr*psrimi  a  slafiJ* 
signal  up  kj  300  yards  w<lh  tucep- 
MOi  ■!  -.-■•  to  QUI  e>  U  Fna*n  .  .'  u, 
Duiit  <n  atoclrel  rrn*e  Kir  includes 
C*Se.  ftu*f   Of*  cilf  IwrtCh  artftrWta 

oatter*  areJau^^siJoctan*.  This 
"  e  *nesl  unit  avaaatolv 

FM-3KM  114-56 

FM-a  W.rrci  ami  fesied  1t.95 


FM  WiruleiuMlfceKit 

lansmiTs  up  1.0  300  to 
sny  i  M  I "-.!■  least  ra- 
dio   liWS   fliiy   ivpi?   ot 

-  e.  Rum  on  3  tp  9V  lyj> 
has  added  W ' 


Color  Organ 

See  mus»c  come 
alive*  3  different 
lights  flicker  with 
music  One  light 
each  for,  high 
mid 'range  and 
fpwo  Each  indi- 
viiiuiilly  adjust- 
■i  i- and  drives  up 
to  300  W  runs  on 
ttOVAC 

Compile  hit 
Ml  ' 
1*95 


Led  BUr»r  *»■ 
A  grF  ijfcf- 

[er  wtiith  a<i 
FLwMe&2|unii-     i  I  ' 

buttons  Mv.ilriirii] 
paoeNigr-  . 'lung' 
Runs  on 

Compile  M  Bl-k 
*2J8 


Super  sieutn 
A  iupw  wns>!  vc-  ampb- 
&©r  which  *si  pick  up  a 

prncrf  j  .it  TbteeirGf«  il 
for  trig  ruin  ring  cat)y\ 
roam  oi  ii9  general  pur 

pOfft  iiriijiiifhej    hull   ^ 

njtput  runs 
15  vcHls  uses  B-45 
&peau 
Complete  m.  BN -9 

S5« 


Rwsora-Tj-  vdi  i  watt  out  t  KHZ  good  lor  CPQ 
Alarm.  Audio  OtaUator     Comptat*  S3  *5 


••  ■   ■ 


Urvmut  Tuner  Kd 

PriMicm  irw  0as*c  pans  and  PC 
board  required  to  provide  a  tour  ce 

.,t    pi*  -immg    .in.l    [ji 

guneratmn  Uae*  555  r  mrj 

niciLoKiS  a  range  ml  pario  lm  mast 
liming,  need* 
UT-5K  |  $5  95 


Whisper  Light  Kit 

An  tnlereatirffl  kit    arp-BH  rfiUti 
pjeka  up  sound*,  and  conv&riji 
them  tu  light,   rhu  luuder  H\t- 
sounrt    (hi  •■  '      ItH   light 

t  mike    cunTrgls  ujs  to 
•B  ort  1 10  VAC 
Co*np<eletn  WL 
S6  95 


Mad  Blaster  Kit 

Produce*  LOUD  ear  aftatiQr>rvg  and 
aitoiitivn  geittng  sirt'n  lika  «ound 
■    u        pply  up  1o   IS  walls  nt 

1 1 :  ■!  M :  *  1 1  m  i  .iuO^d  Runs  an  6- 1 5  VDC 


Tone  Decode 

.A  compietp  tone  fi 

0i  i   on   a   single  PC 
hoard    FeaJurej    400- 
fiOOO   H/   adjustable 
mng*  via  20  km  ■  pel  voltage  rcgu 
lation    567  IC    Useful  for  luuch- 
tona  oursi  deieciiOn,  fsk 
Can  ah»  be  u««d  a*  ■  ilaoie  lone 
tneoder  ftjns  or  5  io  "»?  worts 
Loi'it'-.-  •  i    *u   "  S5.95 


Produces  upward  and  downwrfir: 
m*it  cnaraciertilic  of  a  pol 
tircrn  5  V*  p*-.i*.  audio  outpul  run* 
an  3-T5  net  la    uaei  3-45  ohm 
I  H  iktrr 

ipiete  kil   SMJ  $2,9$ 


■  ' 


A  heavy  duty  and  accurate  scope  for  service 
as  welt  as  production  use  Features  include 

•  wide  frequency  bandwidth  *  optimal  ssn- 
sitivtly  •  extremely  bright  display  *  delayed 
triggering  sweep  *  hold  Off  •  ALT  trigger  • 
single  sweep  •  TV  sync  •  5X  magnification 

•  XY  or  XYZ  operation  •  HF/LF  noFSe 
reduction 

3500  Dual  Trace  Oscilloscope 

$49995 


intlude*  I  high 
quality  probe* 


ALL  OSCILLOSCOPES  INCLUDE  2  PROBES 


NEW 


15  MHz  DUAL  TRACE  PORTABLE  OSCILLOSCOPE 

Ideal  'or  fiefd/bench  applications,  this 
scope  can  display  up  to  t5  MH;  signals 
.  i    Internal  battery  pack  allows  up  to  2 
hours  operation  on  a  single  chtiriju 
•    Fea lures  Include  •  built-in  bath-ry 
~    charger  *  5X  horizoniaE  magnifjcalion 
f        "high  brightness  CAT  *  tront  panel 
irace  rotator  *  internal  rechargeable 
L  battery  pack 

**  I2SOO  Portable  Oscilloscope 


\s44995 


includes  2  niqh 
qua^l  f  proor % 


MINI-IOO  FREQUENCY  COUNTER 

Fmtunrf  and  caparnMres  ol  countors  casting  iwice  as  much  ■ 
compact  *  high  ranfrjihrlty  •  low  kuirtiI  dram  ■  wcy  nLcurale  • 
leadi'iy  into  b^ar* in^  *  tiold  or  sh-op  u*m?  *  i  MHj  lo  $0(3  MH2 
rangv  *  <£»od&  ptorect«d  *  7  digit  display 


S99 


BAT  TEf*Y  CHARGER  WCAD  BATTERIES 
AND  AC  ADAPTER  INCLUDED 


CT-70  7  DIGIT  525  MHz 
COUNTER 

Lab  QuiMy  at  a  txreaKlhrougN  prjc^  Ftaiurn  * 

^qu^ncy  rangs  each  wrh  pre  amp  *  dual 
seiecta&i*  gate  nm»*  •  n«tt  aciivity  <^a»catH  • 
50mV  9  150  MHz  typ*c37  UAtrfmlr  *  w»dc  (re- 
cy  rafigB  •  1  pprn  accuracy 


CT-90  9  DIGIT  600  MHz 
COUNTER 

the  moat  *ersawe  lor  Kns  than  S300  I  eit^fes  2 
selectaW*  gate  t.t%«  •  9  drafts  *  gate  i- 
•  diaptay  hb«d  *  2S*w  G  *«}  WHi  typical  a 

St**iE,  •    'DW^t'l^b««ror1rVWV£43it>rat4Ci 

1  ppm  accuracy 


30Watt2mtrPWRAMP 

S<TTip»*-  CUtti  C  power  amp  t^aluras  8  timei  power  <mt  I  W 
in  for  a  mil.  ?  W  m  for  tS  out  4  W  m  for  3D  out  Ma*  output 
jficmttte  vaaue.  cornpii*tt;  with  ail  p*it&  cess,  caaa 
andT-Rrefcry  «*»«o* 

PA-l.aOWpwrampml  *22W 


t  nf  laniad  T-fti«iay  kii 


695 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna — BNC  p)ug   ..  S  8.95 
High  impedance  probe,  lighl  loading  . .  .     16,95 

Low  pass  probe,  audio  use  . . , 16,95 

Direct  probe,  general  purpose  use  ►•  •/,     13.95 
Tilt  bail,  for  CT-70,  90, 125 ,.*.--.     3.95 


Power  Supply  Kit 

CO'm^wti  triple  restated  power 
supply  provides  «ar taofe  fl  lo  16  voni 
at  300  aia  and  -5  at  i  Amp  E»cetierM 
load  regulation,  good  htietmg  and 
vnail  sue  Less  transformers, 
reoylrai  6  3V  (a  1  A  and         SaT^Q 5 
a*'VCT   Complete  hil,P5-3LT     Oi*j 


V/S^ 


wired  Include* 
AC  adapter 


*11995 

CT-70  kit SM.9S 

QP'4  nicad  pa^   .  a, 95 

CT-50  8  DIGIT  GOO  MHz 
COUNTER       *      -fcJ-BfcA- 

•16995 
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CT- 1 25  9  DIGIT  !  .2  GHz 
COUNTER 
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59.95 
8.95 
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AC  adapter 


BP-4  mead 


0M-700  DIGITAL  MULTIMETER 

Professional  quality  al  a  hobbyift  pnCe  FeaV 
lures  include  1?6  ddler*ml  larqes  ams  5  tunc 
lOAS  •  I  git     -.  incn  L£Od»sptay  •  atil0< 

»i»c  deomal  placement  •  automatic  polarity 


PR-2  COUNTER  PRE  A  MP 
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DM-700kH    

MP  '  probe  set . 


Mfed  includes 
AC  adapter 
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cnnneclooi  ■  OTe«  lor  imrttng  RF 
rectnwt-TV  preamp 

wired  fncludes, 
AC  adapter 


trials 
n  mSHC 


TLBiW"  ■  v  p«wm 

S4495 


Pfl-?  KM 


PS-2  AUDIO  MULTIPUER 


resolutFCW  rrwasttfenMnli.  muHrpljas,  Up  Ni  * 
quency  ■  great  lor  R,  tone  meesu*em*nH  ■ 
mutlipies  oV  to  o*  100  *  0  01  Kl  resoluiiori  S 
tHiill'4^  ijgr.jj'  preamp/COflditKmer 


$4995 


PR-?  krl 


PS-10B  f  GHz  PRESCALER 

EJnerids  We  range  of  yoor  preseri  courier  to 
*  GHj  ■  2  stage  or «mp  •  dmde  Oy  1000  dr- 
<:^iirf  »  hipc^3erai<v#l5arr;Vtyp*cai}  *  &W: 
conneclors  *  1  Gh.»  hi    I  MHz  out  »  dnwpsatfy 

cemtii 

PS  10-B  Prescaler 


$7995 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS;  *  satisfaction  guaranteed  •  examine  lor  10  riavs,  JI  nol  pleased,  reljrn  in 
original  form  for  rclunrJ  •  arftf  &\  for  shipping  and  insurance  to  a  maiimum  ol 
£10  00  •  overseas  add  IBS hf  surface  mail  *  CDQ  add  I?  50  |C0Q  in  USA  only} 
•  Qrden  under  S 15  00  irjrj  SI  50  •  NY  rendenis  add  71  -  sales  tax  *  30  day  parts 
waniiriy  tn  all  Ui  •  I  year  parts  A  labor  *jrraaty  m  all  wired  units 
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Need  Your  Help! 


I'm  Wayne  W2NSD/1— amateur  radio  has  a  problem  and  I 
sure  need  your  help.  We  need  more  hams— young  hams.  I've 
got  some  good  ideas  on  how  to  get  'em,  but  1  can't  do  it 
alone.  I'm  back  at  the  helm  at  73  —  mainly  because  I  care 
enough  about  amateur  radio  to  devote  time  to  trying  to  do 
something  about  it. 

The  first  thing  I'm  going  to  do  is  make  73  a  lot  more 
interesting.  Sure  you  like  construction  projects,  but  the  clos- 
est thing  to  ail  our  hearts  is  reading  about  new  products.  So, 
in  addition  to  the  usual  73  tests  of  new  ham  gear,  Vd  like  to 
get  your  personal  appraisal  of  any  new  gear  you  buy.  We  all 
want  to  know  what  problems  you  had  with  it— what  fun  it 
was— how  it  worked— how  good  or  bad  the  instructions 
were— what  support  you  needed  from  the  manufacturer— 
and  what  support  you  got.  The  next  time  you  buy  some  ham 
gear  keep  notes  and  write  a  letter  to  73  with  your  personal 
report. 

Tm  also  looking  for  articles  on  building  projects— simple, 
weekend  projects.  And,  with  your  help,  I'll  be  running 

articles  on  how  and  why  you  should  get  involved  with  things 
like  packet  radio,  cross-band  repeaters,  Oscar,  RTTY  and  so 
on.  Thousands  of  us  are  having  a  ball  doing  more  than  just 
spending  our  declining  years  rag  chewing. 

No,  I  don't  ever  expect  you  to  agree  with  me  on  everything  I 
write— but  I  guarantee  to  get  you  thinking  and  enjoying 
amateur  radio  more  than  you  have.  We  have  one  of  the  best 
hobbies  in  the  world— unfortunately  it's  also  one  of  the  better 
kept  secrets— certainly  as  far  as  today  's  kids  are  concerned. 

I  have  some  ideas — some  good  ideas— on  how  we  can  get 
amateur  radio  growing  again— the  way  it  used  to.  But  I  need 
your  ideas— and  your  help  to  make  mine  work.  I'll  work 
hard  for  you  if  you'll  back  me  up,  but  I  can't  do  it  all- 
One  approach  that  can  work  is  the  one  I  suggested  to  the 
Chinese  government  leaders  when  I  was  there  a  few  weeks 


ago.  I  think  I  can  generate  around  five  million  hams  in 
China — maybe  ten.  The  Chinese  seemed  enthusiastic  about 
my  plan— maybe  you  will  be  too.  You'll  be  reading  about 
this  in  73. 

I'm  going  to  make  73  fun  to  read.  I'm  looking  for  feedback 
from  you  on  many  things.  I  want  to  run  a  monthly  listing  of 
every  piece  of  ham  gear,  along  with  your  vote  on  how  good  it 
is.  You'll  have  a  chance  to  support  manufacturers  who 
produce  something  you  think  is  great.  Or  get  in  your  two 
cents  when  you're  disappointed. 

To  make  all  this  happen  I  need  to  know  you're  reading  73 
every  month.  And  I  need  your  help  in  getting  every  ham  in 
your  local  club  to  subscribe.  The  more  subscribers  you  help 
me  get,  the  more  advertisers  we'll  attract— and  the  bigger 
magazine  you'll  have.  You  may  remember  when  73  was 
running  over  200  pages  a  month  a  few  years  ago.  We  can  do 
it  again— and  rebuild  our  hobby  with  new  ham  growth  at  the 
same  time. 


ibe  Today 


For  yourself  or  for 
another  ham! 

Just  call  toll-free 

1  (800)  722-7790 

in  NH:  1-924-9261 

or 
Fill  in  this  coupon. 


r 


i 


□  Yes! 


O  Yes! 


I'll  subscribe  to  73  for  myself,  and  help  get  amateur  radio  growing 
again!  Please  send  me  one  year  of  73  (12  issues)  at  the  low  rate  of 
$19.97.  (Base  rale:  $24.97) 

Let  me  enter  a  gift  subscription  for  a  ham  I  know,  and  help  get  amateur 
radio  growing  again!  Please  send  me  one  year  of  73  { 12  issues)  at  the 
low  rate  of  $19.97. 
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There  are  two  ways  you  can 
operate  an  amateur  dual  band 
UHF/ VHF  radio:  you  can  go 
through  the  extra  expense  and 
bother  of  using  two  antennas . . . 
or,  you  can  install  the  new 
Larsen  2/70 — the  single 
antenna  that  brings  you  both 
bands. 

The  Larsen  2/70  blends  a 
half-wave  element  for  2-meter 
(144- 148MHz)  amateur  band 
and  col  linear  elements  for 
70cm  ( 440-4  50MH2)  amateur 
band.  One  antenna  serves  both 
bands,  and  is  available  with 
three  different  mounts  for  any 
mobile  needs. 

The  self-resonant  design  of 
the  Larsen  2/70  allows  mast 


applications  for  vessels  and 
base  stations  outfitted  with 
standard  Larsen  BSA-K  hard- 
ware. With  or  without  a  ground 
plane,  the  Larsen  2/70  gives 
you  the  highest  performance 
attainable,  whether  you  are 
using  a  dual  band  radio  or  two 
separate  radios. 

If  your  radio  does  not  have 
a  built-in  band  splitter*  we  can 
even  provide  that. 

Performance , ,  .  savings . , . 
convenience . . .  and  a  no- 
nonsense  warranty — four 
great  reasons  for  banding 
together  with  the  Larsen 
2/70.  See  your  favorite 
amateur  dealer  or  write  for  a 
free  catalog  today* 


Lcirsen  Antennas 


The  Amateur's  Professional 


In- 


23 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog, 

IN  USA  Larsen  Elect  rones,  Inc  /11611NE  50th  Ave  iPO Box  1799  /Vancouver.  WA  98668 ,206-  -5  73  2722 
IN  CANADA  Canadian  Larsen  Electronics.  Ltd  / 149  West  6th  Ann  /  Vancouvw,  B.C  V5Y  1X3/604-872*8517 

LARSEN*  KOLflQO*  AND  KuLDUCKlE*  ARE  REGISTERS  TRADCMARKS  OF  LARSEN  ELECTRONICS.  INC 
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EVER  SAY  DIE 


from  page  94 

A  PUBLISHERS 
WORK  IS  NEVER  DONE 

One  thing— please  do  every- 
thing you  can  not  to  get  upset  if  I 
don't  answer  you  personally. 
I  doubt  if  you  know  anyone  who 
is  as  busy  as  mer  so  let's  keep  it 
with  me  writing  editorials,  you 
writing  letters— and  yes,  I  do  reed 
'em.  If  you  either  are  clever 
enough  to  make  me  laugh,  or  are 
so  wound  up  about  something  as 
to  actually  be  serious,  there's  a 
chance  your  letter,  or  at  least  em* 


barrassing  parts  of  it,  may  get 
published. 

I'm  not  exaggerating  about  be- 
ing busy.  In  addition  to  getting  to 
hamfests,  I  also  get  to  computer 
and  consumer  electronic  shows — 
including  a  round  of  'em  in  Asia  in 
October.  I  also  get  out  for  some 
skiing  in  the  winter  and  scuba  div- 
ing in  the  summer.  Honduras  last 
August. 

I'm  also  doing  my  best,  which 
isn't  all  that  good  at  times,  to  run  a 
few  businesses— like  trying  to  get 
73  magazine  growing  again  in  cir- 
culation and  advertising.  I  sure 


need  your  help  with  this.  Then 
there's  my  Digits!  Audio  mag- 
azine, the  Green  CD  Catalog,  Pi- 
co and  Tele  magazines,  five  in* 
stant  Software  computer  stores 
and  a  mail  order  house  around 
greater  Boston ,  WGE  Distribut- 
ing. WGE  International  (import- 
ing). Green  Publishing  Institute, 
and  a  few  smaller  projects. 

To  these  you  add  a  number  of 
new  projects  being  started— mag- 
azines,  new  products  and  ser- 
vices— and  perhaps  you  can  ap- 
preciate why  1  don't  have  much 
time  to  answer  letters. 

There  are  a  few  civic  duties  too, 
such  as  being  a  director  of  IDG, 
the  largest  computer  publishing 
firm  in  the  world,  an  overseer  for 
RPI,  a  member  of  the  ht.H.  High 
Tech  Council  and  the  FGC's  Long 


Range  Planning  Committee, 
things  like  that.  I  don't  have  many 
boring  days. 

If  you're  interested,  111  tell  you 
more  about  some  of  my  upcoming 
projects,  Who  knows,  you  might 
want  to  Invest  In  one  or  two.  I 
seem  to  be  able  to  make  a  lot  of 
money,  and  I  haven't  much  use 
for  it  for  myself, 

1  was  very  pleased  by  the 
many  hams  who  stopped  by  the 
booth  to  say  they're  getting  Dig- 
ital Audio  magazine  and  en- 
joying it,  You  might  mention  tt 
to  your  compact  disc  fanatic 
friends. 

I  want  to  thank  everyone  who 
said  hello  at  Miami  and  wished  me 
luck  with  getting  73  to  be  more 
interesting.  It'll  take  a  while,  but 
just  watch. 


THE  TRADITION  CONTINUES... 


NOW  AVAILABLE  AGAIN! 

THE  f  CC  DISCONTINUED  ITS  CLASSIC  TOflM  GST  UCENSE 
COTFICATE,  LEAVING  ONLY  WALLET -SIZED  TICKETS  AVAIL 
ABLE  TO  AMATEURS. 

NOW  YOU  CAN  AGAIN  HAVE  THE  TOUCH  OF  CLASS  THAT  HAS 
ADORNED  STATION  WALLS  FOR  DECADES 

FIVE  f  INaY-PflJNTED  CEflTlFOTiS  (NOVICE,  TECHNICIAN, 
GENERAL  A0VANCCD,  AND  AMATEUR  EXTRA  CLASS)  ARE 
AYJULABLE. 

EACHOtSPLAYS  LICENSE  CLASS,  NAME  OF  OPERATOR  CALL 
SIGN  AND  ISSUE  DATE  Of  FCC  LICENSE 

PLEASE  SEND  A  COPY  OF  YOUR  FCC  LICENSE  OR  UPGRADE 
CEFTfFICATE  WITH  CHECK  Ofl  M  0  FOR  W  TO; 


TWENTY  METER  UTHO 

P.O.BOX  lOOfi 
BRENTWOOD,  TN  37027 


*m 


"...received  mv  moneys  wwth  wtth  lust  one 
issue..." 

—  J.  Ttenbtck 

■ftmys  stop  to  tead  CTM.  even  though 
most  other  magazines  t  recede  land  wrtte  for} 
only  get  cursory  examination.,,-' 

—  Fred  Biechman.  K6UGT 


U  SA 


£15  00  lot  1  year 

$25.00 
S35-O0(l»i>d)-S5S.0O(air) 


Me»co.  Canada  $25.00 

Foreign  *3S-WHI»nd)  -  $55.0O(air) 

(US   lundt  only | 

PermanenMU.S.  Subscription)  £100.00 

Sample  Copy  $3,50 
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REPEATER  VOTER 


4RV  Four  Channel  Repeater  Voter 

•  Signal  to  Noise  Type 

•  Expandable  to  32  Channel  by  Just  Adding  Cards 

•  Designed  for  Commercial  and  Amateur  Service 

•  Continuous  Instant  Voting 

•  Dual  or  Single  1 2  Volt  Supply 

•  LED  Indicators  Of  COR  and  Voted  Signals 

•  Fronl  Mounted  LeveJ  Pols 

•  Built  In  Calibrator 

•  Remote  Voted  indicators  Pinned  Out 

•  4^  *  x  6'  Double  Sided  Gold  Plated  44  Pin  Card 

•  Unsquelcned  Audio  Input 

•  On  Board  Audio  Switching  and  Mixing 

•  Audio  Mixer  Input  Available  lor  External  Input 

•  Open  Collector  or  Relay  Contaci  Input 

•  Open  Collector  NPN  Output 

•  Remote  Disable  Inputs 
»  More 

4RV  Kit  including  board  and  parts  with 

manual 

Built,  tested,  and  calibrated  with  manual 
For  more  information  call  or  write: 

VOTER  Hall  Electronics 

81$  E-  Hudson  Street 

CgJymbuE.Qhio  4321 1 
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$200,00 
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OC-1   ONLY  $59,95 

Compiilt  with 
Shipping  Hmdllng  USA 

OC-2  ONLY  $79,95 

ON  C  a  com  piste  selective  cal  I  system  so  you  donl  have 

to  monitor  the  1?«fuancy,  ex  n  tin  be  used  as  a  decoder  lor 
controiting  equipment  at  vie  repeater  site  snd  at  home, 

Compare  rfrese  lest  u  res 
M  digit  i£  lone  sequent iaj  decorder  programmable.  43.68Q  dif- 
ferent codes.  DTMF"  Formal  with  Auto  reset 

•  1  AMP  ^PST  relay  output  momentary  or  latched  lor  enter  rial 
paging  device,  such  as  AulQ  horn,  tape  recorder,  speaker 
Audio  etc 

+ Flashing  LED  cell  indicator    lEnergt/M  when  your  code  has 

been  accessed) 
*&asy  connection  to  any  raffec* 

•  12-tS  von  DC  operation 

•  Size;  OC-1  -3.1  k  2.15  it  &  in 

OC-2  -  2.3  x  3  75  x  875  in 

•  can  be  used  for  clubs  or  emorgoncy  groups  for  help  situations 

To    Order    Send  Check    or   Money 

Order  Toe 
*~14  j* — 

<^URHEfiT 

**CVISA  f^>EVELQPlWENT 

NVS    ftendanta      ^ORPORATlON  ^  pnona 
Add  Sales  Taj  ^ —  315-733-3719 
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MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8^x11  size 

With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $3. 95  1 0  Sheets  only  $5.95 

add  $  LOO  postage      NY  Re*  add  sales  tax 

The  MEADO  WLAKE  Corp. 

Dipt.  P,  P.O.  Bom  497 

Northport,  New  York  1 1 766  *>  55 
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2-MTR  &  n  MHz 

FOLDS  JMTOCASE     CA.ADO 

SPECIFY  BAND  S73  95    6%  TAX 

RADIO    ENGINEERS 

3941   ML   BRUNOAGE    AVE. 
SAN     DIEGO    CA,  92111 
|619)26*-79W  **32 


9ELPEN&913 


COAXIAL 

38,00/1  (TO  h 


39m,  cut 


No  spool,  saves  shipping  charges. 
AMPHENQL  Connectors  A  Adaptors 


N-type  Male  cable  end  3  00 
N  type  Male  cable  end  4.5© 
UHF  Plug  silver  piare  l  .25 
N  plug  to  UHF  |ack  7,50 

N  jack  to  UHF  plug  8,50 

N-lype  barrel  cqnn,  4.75 

"Special  fit  for  BELDEN  9913  cable 
US.  Geological  Survey  Maps — 
Complete  N  J  index  in  slock  +■  plus  + 
COMPLETE  STOCK  SAME  QA  Y  SHlPPfNG     -*30 
f  f(M  flouie  10.  E.  Hflnorer  N  J   0?93S>  2Qim8?~S424 


UG21D 
"UG-21D 
PL2S9 
UG-M6/U 

uoea/u 

UG-29A 


Communications) 


Haurs: 


Uu-fn 
*  Xf  *m  5.00    pn 
Sil-CST 

9:00  *m-if.LW   pn 


2317  Vance  Jackson  Rd 
San  Antonio  TX  78213 
(512)734-7793  **3 


ALL  BAND  TRAP 
VERTICAL  ANTENNAS! 


FULL  tmtn  WAVE  -  AM  Bmndtl  Automatic  Selection  mn* 
imiun  Hi-fl  Trppi.  5  Modetft-ALL  *cff  »upiHS<-tin[i  -  Gfauna 
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SIGHTLY CLAMPS  needed  -  Size  I  1^"  all  the  wey  Up  - 
Tr»pi  hidden  hftilde,  You  cm  use  It  Ini  |  ft.  tfl.  Bachyirril 
FOR  APARTMENTS.  MOBILE  HOMES  -  CONOOS  «c. 
where  minimi""!       iptce  and  «c#i        appeerence  li     MANp< 

A  TORY  I  Indian!  "DHirp   1n"yDWnd   mauril    {Included]  .    LJ"   *rhh 

cr  «  4  tout  pscUfeh  {tocUciHdl  fAi  ingtc  root  *r*r>v*rt  -  Enm 
COMPLETELY  PRETUNEO  .  NO  ADJUSTMENTS  HEED ■ 
ED  EVERT  NO  TUNER  NEEDED  FOR  MOST  TRANS- 
CEIVERS! <J*r  -  HGBU  Icedtoie.  mrf  feflfih  ■  2000  Wilt 
PEP,  Input  power  Shaped-  PREPAID  IN  USA  AlUmHti 
m  10   <t«v  uU^Mrr  *tffcw*ti**   WEATHERPROOF^ 

Na.-AVTBO.IO 5  Band 2-5'6" £193  95 

Nc-  AVT40-10 4  &tc te-^  $139  95 

No.-  AVTaO-tO^—  3  Bend tl'4"  *109  9  5 

N&.-AVTBO-10-3  —  G  Band 24'B" S229.95 

No-  AVT4O-10-3-5  Band rrsm $1  39  95 
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F'ff  1"  I  ^q 
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WESTERN    ELECTRONICS 
Kearney       N* 


6BcUT 


ATTENTION  COMMODORE  64  USERS 

JA.rw  Code  TraniUlor  now  3*wlecito  tar  the  Commodore  64.  Cade  rtc»h«d 
iruougrfi  computer *  '^-i'Ktrte  porr  n  waited  accron  ih#  TV  scram 

CilHFtlB  pnrt  BV>  CDintflCL  *D  MJpht>iie  Output  with  on*  iMJthM 
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&MnJ  RTDU0P  TV  HJMhV 

-  iMrv  meenra  eerie  ■  cemetcr  am  tan 


<y«yxioDrAA 


THOMSON  SOFTWARE 

P.O.  &0*  13B6 

Lombard    fL  601*6 


**60 


MULTI-BAND  SLOPERS" 


ALSO  DfPOlfS  a  LBwrED-SPaCC  amtenmas 


OmMandBwinKMirvwmel  ltt4r#4  tnlemei.  n  v#M  hnoenJ 
aauaiaaiMinn  llfmni  retinrtir  AutomatK 
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tan  p#»fiia  ■.  Comuiotn   iniirwtngm  - *tt«r  pafaonat  cl^efc 

4  BAMO  SLOPEfl     1*0  BO.  W  10.  Of  ZCNH  M  iLlOfls"" 

3      -  «  IMP,  60, 4 0M  M  II      -- 

2-     «  'BQ.4DM  40  ft     ■- 

J      •■        NO-TRAP  MFOLE     l£E>,  (H).  4(IM  lllfl.lano 

3    ■■  -      ■  a«.  jom  as  II    « 

9  BAMU    SPAC  t  SAVE  R  OIPOL  f    160  lh™  10M  *        4fcH  Iwn 

*  RBqultsi  wid*  tin9b  tur>*r  IJ!0  <0  20  ISM  withoul  lunotl 


Nitwi 
WBLEI 


Tary 


4|dpd 

43    ■- 

M    - 

M    ■* 

45    ■' 
l^ppd 


SENO  5A5£  tot  comjri«t«-  dvlalli  of  rnaa«  and  olt*  mtn  aniartni 


WQ1NN     ANTENNAS  312  1»4  ^4t4 

BOX  343  5       Mf    PROSPECT,   IL  60056  ^ -33  I 
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ATTENTION  C-128  OWNERS 

LOOKING  FOR  HAM  SOFTWARE  FOR 

YOUR  C- 1 28  IN  THE  C- 1 28  MODE  ? 

HAVE  NO  FEAR 

CRUMTRONICS  IS  HERE 

AVAILABLE  APRIL  25 

SEE  YOU  IN  OAYTON 


Crumtronics,  Inc. 

RO.  Box  6187 

Ft.  Wayne,  IN  46B96       Kis 

CODoroaKi  call    219   745-036O«  219   *a&  2718 
Cfiim*TflO*m:$  a  o*jr  nmr  toiT^/v  *#  aw  j*n# 


_1*— >— »— i—  ^— 1—  1— 1— i— >— \— v— \— i—i— \^v- 


Crystal 

T  FHtGFS 


For  most  Ham  Rigs  from; 
KENWOOD  -  YAESU     HEATHKIT 

Also  DRAKE  R-4C/7  Line,  COLLINS  75S3B/C. 
and  1COM  (FL44A  Twin  Only) 

Finest  8*pole  Construction 
ALL  POPULAR  TYPES  IN  STOCK 

CW  -  SSB  -  AM 

Phone  for  Information  or  to  Order. 

VISAfMG  or  COD  accepted. 

FOX -TAN GO  Corp. 

Box  15944T  W.  Palm  Bchr  FL  33416 
Telephone:  (305)  683*958? 


VOLUNTEER 
EXAMINATION 

TAPESN  BOOKS 


~yxjc^  «£fc3NSP\.sT^  tsfa^i^^ 


JF  1AP35  ^  ^  Sfccar^  i=c^?  T>4«3?y 

aSTAMD  ALL  =*tf^  f^7^RW*==«K 


KkCVkS  TrHSORat  a^LASS 


^?SQ  TA*?3S^  2  0cx*S  PCR 


-  13 


TVS 


-^  "D*F^5  fc  2    BOCKS    FC«7  TVT5CITY 

paR  £UJ3PEHO  TSJlLH^^lai  3VJPM 
Tto  13  WW  +  J  PLUS  AL  l  F^*^  Vwre^wfcOV 
-T^4=  WcflkS^ 


gN^FSAU  a^^g  ^^JRg^ 


See 


CUSTOM  COMMUNICATION  CONSOLES 

Personal,  Commercial,  Industrial  &  Governmental  Applications 

Any  shape  &  size  to  fill  a  comer  or  a  room.  Special  design  features  St  services  are: 

•  Replaceable  front  panel,  for  equipment  changes.  •  Precisely  cut  front  panel  holes 

by  computerized  equipment  *  Computer  aided  design  for:  Floor  plan  lay-out,  fit 

console  design.  •  Design  assistance,  on-site  analysts  8c  installation  are  available. 

Constructed  from  plastic  laminated  birch  plywood  fit  bteck  anodized 
nflviQf^  aluminum  extrusions. 

YOU  M  Uif*  Contact:    Larry  Kushrier,  WA6BKC/4,  President 

BCS,  Inc.,  581 7 SW  21  Street,  Hollywood,  FL  33023    (305)  989-2371     a^5z 


AND  *F£C  RLTL3BCCK  ,^   nr- 
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—  ^tO^ 
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f=Lu^  R_iu.v^ujj^TBA:^r> 

1! 
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I3-IS  UJT^i  S<P5^P  Bui  M73? 
JS^7  VJPM  Sferj  BuilJ3* 
17- 19  VyFW  Sf?»p  BUILDER 
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9S5 
9.95 

3S5 


5tl?W  COQZ  TBI^  M*E  l?  Wf*A  £WA«*T5t5 

WY  AW? -<(»  ttrnzz  *  l**^>^^"*ft 
^r».  APP  *  «?  F»iA6£  *•  wanou^  Or*  a^«^ 
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GORDON  WEST  RADIO  SCHOOL 

2414  COLLEGE  DR.,  COSTA  MESA,  CA  92426 

Moa-Fri  10-4pm  (714)  549-5000 
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73  International 


Just  because  I  staffed  this  column 

as  a  result  of  visiting  DX  hams  is 
no  reason  you  shouldn't  put  in 
your  2c  worth  and  let  me  know 
what  DX  news  you  find  most  inter- 
esting. My  inclination  is  to  have 
DX  ops  teil  us  what  they  think  is 
interesting — how  we  can  get  per- 
mission to  operate  if  were  fortu- 
nate enough  to  visit — any  coming 


DXpeditions — what's  doing  with 
repeaters— things  tike  that  What 
do  YOU  find  most  interesting? 
Since  we  have  a  world  hobby,  I 
think  you  7/  be  as  interested  as  I  in 
what  is  going  on.  if  nothing  else,  it 
gives  us  something  to  tatk  about 
on  the  air  which,  from  what  I'm 
hearing  these  days,  can't  hurt. 

—Wayne. 


AUSTRALIA 

Jim  Joyce  VK3YJ 
44  Wren  Street 
Attona,  3018 
Australia 

VK5— JAW'S 
HOME  TERRITORY 

Jaws,  or  The  Great  White 
Pointer  Shark,  has  a  reputation  in 
most  parts  of  the  world  for  being  a 
large  fish,  but  in  VK5,  around  Port 
Lincoln,  world  fishing  records  in- 
volving shares  have  been  broken 
time  after  time.  There  have  been 
skeletal  remains  of  the  Great 
White  Shalt  in  this  area  recorded 
as  being  up  to  60  feet  long,  and 
some  fishermen  swear  that  they 
are  still  around  at  near  this  length. 

There  is,  nearly  every  year, 
some  sort  of  White  Pointer  attack 
in  these  waters .  Keep  the  above  in 
mind  as  you  read  the  following 


from  Carol  VKSPWA,  the  current 
president  of  LEPARC,  giving  a 
rundown  on  their  Club  Activities 
for  this  and  next  year  They  offer 
an  open  invitation  to  call  in  on  your 
way  to  the  America's  Cup,  and  will 
welcome  with  open  arms  any 
Americans,  especially  those  from 
Orange,  Texas,  their  sister  state. 
They  are  holding  a  Hamfest 
from  October  11-13,  with  all  the 
usual  activities,  with  an  added 
bonus  of  a  trip  at  the  end.  for  those 
interested,  WX  permitting,  to  the 
Dangerous  Reef,  the  home  of  the 
world's  White  Pointers. 

LEPARC— by  VKSPWA 

The  Lower  Eyre  Peninsula  ARC 
was  formed  in  late  1978  and  over 
the  past  years  has  grown  to  a 
membership  of  25.  Our  early 
meetings  were  held  in  members' 
homes,  but  with  the  formation  of 
the  local  State  Emergency  Ser- 
vice (SES),  we  were  able  to  use  a 
room  in  their  building. 

We  helped  them  erect  towers 
for  joint  use  and  we  obtained  our 


Amateur  Radio  Live  Across  The  Nultarbor— September  t2,  t965.  The 
Goidfields  Amateur  Radio  Group  (Kafgoortiet  Western  Australia)  wet- 
comes  V15JSA  Raitway  Mobile.  From  the  teftT  VK5AQZ  (project  coordh 
natorl  SWL  60370,  VK5ZN.  VK6ZGQ,  andXYL  Susanw  VKSZXandXYL 
VK6KYL,  and  (hidden)  VK6ZAJ.  Photos  by  VKSBPA. 
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first  lot  of  equipment  with  the  help 
of  the  local  Lions  Club.  However, 

within  a  few  years  the  SES  opera- 
tion became  much  bigger  than  ex- 
pected and  we  were  asked  to  find 
alternative  accommodations.  Our 
local  Council  offered  us  the  use  of 
land  adjacent  to  the  SES  com- 
pound and  offered  us  a  loan  of 
$1 ,000  to  help  us  establish  our  fa- 
cility. We  were  fortunate  in  obtain- 
ing a  caboose  for  our  radio  shack, 
and  two  disused  guard  vans  for 
our  workshop  and  storeroom, 

We  also  acquired  a  20  by  24 
shed — donated,  provided  that  we 
move  it  from  its  site!  In  March,  *85 
the  concrete  slab  for  the  floor  was 
laid,  and  Easter  Monday  found  all 
hands  on  deck  to  stand  our  "new" 
building  up.  This  structure  has 
now  been  lined  and  the  ceiling  has 
been  installed,  together  with  an 
overwhelming  number  of  power 
points.  This  room  was  unofficially 
opened  with  a  flagon  of  port  and 
paper  cups  at  our  June  Meeting, 

During  late  1984  it  was  decided 
that  as  a  club  we  should  consider 
a  specral  project  for  1985,  the  joint 
celebrations  of  the  WIA  and  Inter- 
national Youth  Year  After  discus- 
sion with  some  interested  stu- 
dents, their  schools  were  asked  if 
they  would  like  to  have  amateur 
radio  as  an  elective  choice  for 
1985.  Naturally,  we  were  almost 
killed  in  the  rush,  but  we  decided 
to  limit  (he  groups  to  10  per  class. 
The  end  result  was  two  groups  of 
yeaMO  students  at  Port  Lincoln 
High,  and  one  group  of  year-9  stu- 
dents at  St.  Joseph's  Convent. 

Term  1  was  pretty  solid— video 


tapes,  lectures,  and  on-air  ses- 
sions during  the  1 1-week  course. 
Term  2  has  been  workshop  ses- 
sions, recognizing,  testing  and 
sorting  components.  They  have 
also  started  on  a  construction  pro- 
ject in  two  parts: 

Part  1 ,  A  two-valve  reaction  radio 
receiver  suitable  for  listening  to 
broadcast  and  SW  bands  up  to  30 
MHz. 

Part  2.  Novice  valve  transmitter— 
CW+AM — to  be  assembled  as  a 
supplement  of  Part  1 . 

A  prototype  to  receive  80-  and 
40-meter  bands  has  been  con- 
structed and,  although  lacking  in 
age,  was  able  to  resolve  all  signals 
heard  on  an  FRG7  receiver  for 
those  bands.  Students  will  also 
take  part  in  the  forthcoming  con- 
tests as  2nd  Ops. 

Term  3  will  be  more  theory  and. 
after  the  exams  in  November,  the 
high  spot  of  the  year  will  be  an 
expedition  to  Boston  Island,  a 
nearby  offshore  island.  Equip- 
ment to  be  used  will  include  the 
rigs  built  by  the  students  and  an 
early  model  rig  built  by  Alf  Treager 
(the  father  of  outback  pedal  radio). 
Other  equipment  will  also  be  used 
to  fill  out  band  coverage  and  thus 
ensure  plenty  of  contacts, 

The  venue  and  dates  still  have 
to  be  confirmed  as  we  are  experi- 
encing quite  a  number  of  prob- 
lems. These  are  not  new  to  any- 
one who  has  tried  to  organize  a 
similar  venture. 

We  have  the  support  of  the 
South  Australian  branch  of  the 
WIA  and  we  have  applied  to  the 
Department  of  Communications 


Amateur  Radio  Live  Across  The  Nutlarbor— September  J5,  1985. 
Graham  Horim-Smith  VK5AQZ  hopped  out  of  his  berth  when  the  bands 
opened-  (See  the  March,  l$$$t  issue  of  73,  Australia  column,  for  the 
Story.) 


Kantronics 


« 


SMARTS 


99 


Presenting  three  intelligent,  versatile, 
compatible  terminal  units. 


"SMART"  means  an  internal  microprocessor  is  used 
to  improve  performance  and  add  versatility.  The 
"Smart"  Kantronics  TU's  can  transmit  and  receive 
CW/RTTY/ASCII/AMTOR  or  Packet  when 
combined  with  your  computer  and  transceiver. 

Any  computer  with  a  serial  RS232  or  TTL 
port  can  connect  directly  to  a  Kantronics  TU. 
A  simple  terminal  program,  like  one  used  with  a 
telephone  modem,  is  the  only  additional  program 
required.  Kantronics  currently  offers  Pac- 
term  and  UTU  Terminal  Programs  for 
IBM,  Kaypro,  Commodore  64,  VIC  20,  and 
TRS-80  Models  III,  IV,  and  IVP.  Disk 
version  $1 9.95.  Cartridge  $24.95. 

UTU  The  Universal  Terminal  unit  (UTU) 
is  the  original  "Smart"  amateur  TU. 
CW,  RTTY,  ASCII,  and  AMTOR  can  all 
be  worked  with  this  single  unit. 
Switched  capacitance  filters  and 
LED  display  tuning  make  using  the 
UTU  easy  for  even  the  Novice.  1 2 
Vdc  300mv  power  supply  required. 
Suggested  retail  $199.95. 


UTU-XT  The  UTU-XT  is  an  enhanced 
version  of  the  UTU.  Programmable  baud 
rates,  tone  frequencies,  and  tone  shifts  give 
special  versatility,  Automatic  Gain  Control  and 
Threshold  Correction  circuits  greatly  enhance 
sensitivity  and  selectivity.  A  RTTY  signal 
detect  circuit  mutes  copy  with  no  carrier,  and 
the  CW  filter  center  frequency  and  bandwidth 
are  programmable.  Power  supply  is  provided. 
Suggested  retail  $359.95. 


KPC-2  Kantronics  AX.25  Version  2  TNC  fea- 
tures a  built-in  HF  modem,  full  duplex  opera- 
tion, multiple  connects,  and  over  100  software 
commands.  A  serial  RS-232  or  TTL  (C-64/ 
VIC-20)  port  gives  universal  compatibility. 
The  enhanced  generic  command  structure 
fits  any  computer,  even  PC  compatibles.  All 
this  combines  to  make  KPC-2  the  only  TNC 
you'll  ever  need.  Suggested  retail  $219.00. 


For  more  information  contact  your  local 
Kantronics  dealer  or  write: 


I  Kantronics 

1202  E.  23rd  Street    <913>  842-7745 

Lawrence.  Kansas  66046 


^56 
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tor  a  special  callsign,  VI5IYY  {In- 
ternational Youth  Year).  Between 
bouts  with  all  this  radio  activity, 
the  students  are  trying  to  come  up 
with  a  suitable  QSL  card  and  T- 
shirt  design.  The  Commonwealth 
Bank  of  Australia  will  sponsor  the 
QSL  cards. 

So,  listen  out  over  the  next  few 
months—you  may  hear  some  of 
our  prospective  hams  calling: 
4iCQr  CO,  CQ— VK5ALE  VK5ALE 
VK5ALE— Second  Opp  Calling/' 

The  Club  has  a  Kenwood  TS- 
520  rig,  a  2m  rig — and  our  RTTY 
machine  is  almost  on  air.  Signals 
received  do  not  have  enough  au- 
dio to  be  resolved  on  our  Seimens 
Machine;  we're  busy  doing  a  few 
adjustments,  so  it's  really  close  to 
being  "on-air." 

We  also  have  a  bit  of  home- 
brew gear,  including  the  ATU  in 
fulttime  use  at  the  club.  Antenna 
system  includes  Slim  Jim  and 
beam  for  2m  and  a  trapped  dipole 
for  other  frequencies.  We  are 
working  on  a  hat  to  load  one  of  our 
towers  as  a  vertical  on  the  tow 
frequencies. 

Further  club  activities  include  a 
weekly  club  net  on  3.560  (plus  or 
minus  QRM)  at  0830  UTC  on  Fri- 
days,  plus  a  slow  Morse  session 
for  VK5  division  of  the  WIA  on 
Monday  nights. 

If  you  are  interested  in  a 
stopover  or  want  further  informa- 
tion, please  write  to  LEPARC,  PO 
Box  937,  Port  Lincoln,  Australia 
5606. 

Kirsti  Jenkins-Smith  VK9NL 
PO&ok90 
Norfolk  island 
Australia  2899 

NORFOLK  ISLAND 

We  knew  we  were  playing  for 
time  back  in  1976  when  the  pow- 
ers that  be  decided  to  install  an 
FM  transmitter  in  the  Norfolk  Is- 
land broadcasting  station. 

"You  won't  need  AM/'  they 
said.  "This  is  a  big  step  forward, 
keeping  up  with  modern  technolo- 
gy,11 it  was  maintained.  Naturally, 
the  people  who  made  all  the  deci- 
sions (and  still  do)  know  tittle  or 
nothing  about  SWL  eager  beavers 
and  other  interested  persons 
straining  to  hear  the  elusive  sig- 
nals from  VL2NL 

Some  time  during  the  second 
half  of  November,  1985,  time  ran 
out  for  AM  broadcasting  on  Nor- 
folk Island.  The  AM  transmitter 
had  ceased  to  function.  The  au- 
thorities did  try  to  do  something. 
They  telephoned  Papua  New 
Guinea  to  talk  with  Jim  VK9NS/ 
P29JS  to  see  if  there  was  anything 


he  could  lend  them  In  the  way  of 
equipment. 

Personally,  I  do  not  think  an  am- 
ateur rig  suitable  for  prolonged 
broadcasting,  but  then  I  am  not  a 
technical  person.  In  any  case, 
there  was  nothing  Jim  could  do  in 
the  circumstances,  and  in  a  OSO 
with  VK9ND  on  Norfolk  Island,  I 
learned  that  it  had  been  decided 
to  forego  AM  broadcasting  from 
now  on.  So  there  we  are.  If  you 
can't  hear  them  on  FM,  you  can't 
hear  them  at  all. 

Another  leap  up  and  away  was 
the  Aussat  satellite  which  is  now 
in  place.  So  now  there  is  only  a 
dish  standing  between  regular 
television  and  hardly  any  TV.  Be- 
cause tt  was  possible  to  receive 
TV  even  before  Aussat, 

Jim  and  I  used  the  six-metre 
beam  for  antenna,  and  during  the 
summer  months,  TV  pictures 
would  come  in  in  a  ghostly  sort  of 
way:  pictures  lading  in  and  out 
with  two  or  three  different  stations 
intermingling.  This  interplay  be- 
tween stations  could  at  times  be 
quite  hilarious.  Best  remembered 
is  the  voices  of  politicians  serious- 
ly discussing  a  news  item.  The 
picture,  however,  showed  mup- 
pets  sitting  around  a  table  dis- 
cussing something  else.  The 
scene  was  perfeclly  synchro- 
nized .  The  words  of  the  politicians 
matched  the  movements  of  the 
muppet  mouths  to  a  tickl 

Best  TV  program  I  have  seen  for 
years.  It  is  doubtful  if  the  satellite 
will  provide  good  entertainment 
like  that. 

Amateur  radio  activity  from  Nor- 
folk Island  declined  in  November 
with  a  further  25  percent  (myself) 
leaving  the  Island  temporarily,  the 
weather  until  then  had  been  good 
for  sitting  inside  playing  with  the 
radio.  It  rained  almost  every  day 
from  February  onwards.  And  it 
blew. 

The  storm  moved  the  beam  so 
that  the  headings  were  all  wrong. 
Not  being  crazy  about  climbing 
towers,  I  made  up  new  headings 
on  a  piece  of  cardboard.  The 
beam  was  roughly  135  degrees 
out.  Africa?  Where  had  Africa  got 
to  these  days?  Ah!  There  it  was, 
up  where  the  U.S. A.  used  to  be. 
The  US  A  had  moved  down  to 
the  Antarctic. 

I  was  just  beginning  to  get  used 
to  the  new  headings  when  a  new 
storm  moved  the  beam  back  to  45 
degrees  out.  New  headings.  New 
confusion.  I  think  Welikovski  must 
have  had  a  finger  in  the  pie. 

What  with  poor  propagation 
and  crooked  paths  in  1985,  it 
hardly  mattered.  With  so  little  ac- 


tivity and  no  AM  broadcast,  Nor- 
folk has  nearly  slipped  back  into 
the  dark  ages,  when  few  people 
knew  of  its  existence.  However,  it 
does  exist,  Brigadoon-like.  Sun- 
ning itself  in  cool  temperate 
breezes  out  there  in  the  Pacific. 

The  year  1986  should  bring  new 
awakening.  Jim  will  be  home  to 
climb  the  tower.  So  we  should 
emerge  from  the  dumps  of  the 
sunspot  cycle  with  Norfolk  Island 
geared  to  communicate  with  the 
outside  world  once  again. 


CZECHOSLOVAKIA 

Rudolf  Karaba  OK3KFOARC 
Gogof'ova  1882 
955  01  Topoi'cany 
Czechoslovakia 

UHF 

During  the  contest  "SNERA" 
that  has  been  organized  together 
with  the  magazine  Radio  and  the 
Department  of  Communication  of 
the  USSR,  the  competing  stations 
registered  seven  days  in  the 
course  of  July*  1 984.  During  these 
days,  polar  glow  with  radio  effects 
occurred.  In  August,  1984,  there 
were  eight  and  in  September, 
1984,  as  many  as  14  days. 
UA9AA2  was  listening  to  the  sta- 
tion SM4GVF  in  the  145-MHz 
band  at  the  distance  of  2300  kilo- 
meters and  RA3AGS  was  listen- 
ing to  the  station  PA  and  G  M  in  the 
433-MHz  band. 

RS1 

(Radio  Soviet  ORBIT)  Accord- 
ing to  the  assertion  of  UA4FP, 
telemetry  of  the  beacon  RSI  in  the 
frequency  of  29.401  MHz  can  be 
heard  from  time  to  time.  The  di- 
recting centre  in  Moscow  tries  to 
also  put  the  converter  into  opera- 
tion but  for  the  time  being  it  was 
not  successful. 

SHORT  WAVES 

Every  month  in  Czechoslovakia 
there  has  been  organized  a  state 
contest  in  the  band  of  160m.  The 
contest  is  organized  for  the  in- 
crease of  an  operator  skill  under 
the  title  "Test  160."  It  is  devoted 
mainly  to  young  operators  OK/OL , 
It  lasts  one  hour  by  operating  CW. 
In  February,  1985  the  first  three 
places  were  occupied  by  these 
Stations:OK1DWA— 2,604  points, 
OK3CZM— 2,552  points,  and 
OL1BIP— 1,825  points. 


OXCC  STANDINGS 

The  best  stations  in  Czechoslo- 
vakia to  March  10,  1965  (first  fig- 
ure, OXCC  land  confirmed,  sec- 
ond, old  DXCC):  Mix  (CW  + 
Phone):  OK3MM— 31  5/355, 
OK1  ADM  — 315/346,  and 
OK1MP- 314/345;  CW: 
OK3JW— 296/302.  OK1TA— 295/ 
301,  and  OK3EY— 295/299; 
Phone;  OKI  ADM— 314/340, 
OK1  MP— 313/339.  and  OK1TA— 
310/325. 

The  champion  of  Czechoslo- 
vakia of  collective  stations  on 
UHF  for  the  year  1984,  in  which 
the  results  of  the  biggest  Eu- 
ropean races  on  UHF  are  being 
included,  became  the  radio  club 
0K1KR6  from  Prague  with  131 
points;  next  were  OK1KIR  with 
110  points  and  OK1KRA  with  100 
points,  also  from  Prague,  evi- 
dence their  exemplary  devotion  to 
work  on  UHF. 

RTTY 

OK1VXO-OK1VVM  have  put 

into  practice  RTTY  by  using  the 
micro  computer  ZX-8 1 .  The  circuit 
of  the  contact  between  the  com- 
puter reception  converter  and 
generator  AFSK  is  fit  with  the  cir- 
cuit  MHB  1012,  MH3205, 
MH7400,  NE555.  The  program 
was  worked  out  by  Jirko  OK1 VXO. 

From  OK1 JT  I  received  further 
information  on  his  experiment 
with  the  ZX-81 .  He  uses  the  tele- 
typewriter RFT  only  tor  the  record- 
ing of  the  received  relations.  He 
assures  the  transmission  by 
means  of  the  micro  computer  and 
the  program.  For  the  interconnec- 
tion of  the  computer,  teletypewrit- 
er, tape  reader  and  converter  with 
generator  AFSK,  OK1JT  uses  the 
circuit  of  the  contact  according  to 
OK2BFS,  The  operation  program 
in  the  language  Basic,  that  was 
elaborated  by  OK1JT,  assures  au- 
tomatic transmission  of  calls,  vari- 
ous texts  from  memory  prepared 
in  advance,  printing  of  QSL  sent 
by  air,  and,  of  course,  transmis- 
sion of  the  texts  from  the  digit  key 
Strip  ZX-81.  OK1JT  had  no  prob- 
lems with  mutual  interference  of 
the  transmitter  and  the  computer. 

Annually  the  honoring  of  the 
best  Czech  and  Moravian  radio 
amateurs  takes  place.  Late  in  Jan- 
uary, 1985,  the  best  radio  ama- 
teurs meet  in  Tlsnov  to  receive  the 
prizes  for  their  many  years  of  ser- 
vice. The  evaluation  was  done  on 
the  basis  of  the  vote  of  the  mem- 
bers of  the  Czechoslovak  Central 
Council  of  radio  amateurs. 

The  first  place  was  occupied  by 
a  twofold  world  champion  in  radio 
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AFFORDABLE  PACKET  RADIO  FROM  MFJ 

An  identicaJ  TAPR  TNC  2  clone  with  a  new  cabinet  and  added  features  ...  for  an  incredible  $129*951 

All  you  need  if  your  rig,  home  computer  with  a  RS-232  serial  port  and  a 
terminal  program.  If  you  have  a  Commodore  64  128  or  VIC-20  you  can  use 
MFJ's  optional  Starter  Pack  to  get  on  the  air  immediately.  You  get  interfac- 
ing cable,  terminal  software  on  tape  or  disk  and  complete  instructions  ... 
everything  you  need  to  get  on  packet  radio.  Order  MFJ-1282  (disk)  or  MFJ- 
1283  (tape),  St 9.95  each. 

Unlike  machine  specific  TNCt,  you  never  have  to  worry  about  your  MFJ-1270 
being  obsolete  because  you  change  computers  or  because  packet  radio  stand- 
ards change.  You  can  use  any  computer  with  an  RS-232  serial  port  and  an  ap- 
propriate terminal  program.  If  packet  radio  standards  change,  software  up- 
dates will  be  made  available  as  TAPR  releases  them.  Also  speeds  in  excess  of 
56K  bauds  are  possible  with  a  suitable  external  modem  I  Try  that  with  a  ma- 
chine sped  fie  TNC  or  one  without  hardware  HDLC  as  higher  speeds  come  into 
widespread  use.  You  can  also  use  the  MFJ-1270  as  an  inexpensive  digipeater 

It  features  the  latest  AX. 25  Version  2.0  software,  hardware  HDLC  for  full  du- 
piex,  true  Data  Carrier  Detect  for  HF,  16K  HAM,  simple  operation  plus  more. 

Join  the  packet  radio  revolution  now  and  help  make  history.  Order  the 
MFJ-1270  today. 


MFJ-1270 

$12995 


Join  the  exciting  packet  radio  revolu- 
tion and  enjoy  error-free  communica- 
tions .>.  for  an  incredible  $129,95 
MFJ  brings  together  efficient  manu- 
facturing and  TAPft's  {Tucson  Amateur 
Packet  Radio)  leading  edge  technology  to  bring  you  affordable  packet  radio. 
You  get  a  nearly  irjenticaf  clone  of  the  widely  acclaimed  TAPR  TNC  Z  with 
identical  software  and  hardware.  It's  in  a  new  caomet  and  includes  a  TTL 
serial  purt  for  extra  versatility, 

Here  are  MFJ's  latest  and  hottest  products  for  improving 

2  KW  COAX 


SUPER 
KEYBOARD 

MFJ-496 

$169.95 

Price  slashed  50%  to  S169.95!  Get  a  futi  feature 
Super  Keyboard  that  sends  ew/RTTY/ASCII  for 
the  price  of  a  good  memory  keyer 

You  gel  the  convenience  of  i  dedicated  keyboard 
—no  program  to  load— no  interface  to  connect- 
just  turn  it  on  and  it's  ready  to  use. 

This  5  mode  Super  Keyboard  lets  you  send  CW, 
Baudot.  ASCII,  use  it  as  a  memory  keyer  and  for 
Morse  Code  practice  You  get  text  buffer,  pro- 
grammable and  automatic  message  memories, 
error  deletion,  buffer  preload.  Duffer  hold 

TRIPLE  OUTPUT  LAB  POWER 
SUPPLY      MFJ40Q2  $149.95 


Lab  quality  power  supply  gives  you  plenty  of 
voltage  and  current  for  all  your  analog  and  dig- 
ital circuits.  3  completely  Isolated  outputs:  2 
variable  1  5-30  VOC  at  0,5  amp  and  a  fixed  5 
VOC  at  1  amp.  Connect  in  series  or  parallel 
for  higher  voltage  and  current.  It's  short  cir- 
cuii  protected,  has  excellent  line  (typ.fl  01%/ 
V}  and  load  regulation  {typ.GM%).  lighted  me- 
ters monitor  voltVcur.  12x3x6  in.  110  VAC 

CROSS-NEBDLF  SWR/WATT 
METER  MFJ415    $59.95 

MFJ  i  cross- needle 
SWR/ Wattmeter  gives; 
you  SWR,  forward 
and  reflected  power 
—all  at  a  single 
glance!  SWR  is  auto- 
matically computed 

—no  controls  to  adjust  Easy-to-use  push 
burtons  select  three  power  ranges  that  give  you 
ORPtofull  Jegai  limit  power  readings.  Reads  20/ 
200/2000  W  forward.  5/50/500  W  reflected  and  1:1 
to  1 :5  SWR  on  easy-lo-read  two  color  scale  Light- 
ed meter  Needs  12  V  ±10%  full  scate  accuracy, 
6Vz  x  3M  x  41/*  inches. 


SWITCHES 


MFJ-1T02 
$19.95 


$29.95  mfj-1701 


Instantly  select  any 
antenna  or  rig  by 
turning  a  knob.  Or- 
ganizes coax  cables 
and  eliminates  plug* 
ging  and  unplugging 
Unused  terminals  are 
grounded  to  protect 
your  equipment  for  stray  RF.  static  and  lightning 
2  KW  PEP,  1  KW  CW.  For  50  to  75  ortm.  Negligible 
lossr  SWR.  and  crosstalk  gives  high  performance. 
SO- 239s.   Convenient  desk  or  wan  mounting. 

MFJ-1702.  $19.95.  2  poiltiom.  Cast  aluminum 
cavity  construction  gives  excellent  performance 
up  to  500  MHz  with  better  than  60  dB  isolation  at 
450  MHz.  Heavy  duty,  low  loss  swfkh  has  less 
than  20  miliiohm  contact  resistance,  less  than  0.2 
dB  loss  and  SWR  below  1 :1 .2.  2  x  2Vz  x  1  inches. 

MFJ-1701,  S29.95.  6  poiltiom.  White  maskable 
surface  for  recording  ant  positions.  B1/* x  1  Vz  x  3  in, 

ANTENNA  CURRENT 

PR0BE     MFJ-206  $79.95 

This  now  oreakthTu  MFJ  Antenna 
Current  Probe  lets  you  monitor  RF 
antenna  currents— no  connections 
needed r  Determine  current  distri- 
bution, RF  radiation  pattern  and 
polarization  of  antennas,  transmis- 
sion lines,  ground  leads,  building 
wiring,  guy  wires  and  enclosures 

•  Indicate  tnnimlulon  line  radiation  due  to  high 
SWR,  poor  shielding  or  antenna  unbalance. 

•  Detect  re-radlatlon  from  rain  gutters  and  guy 
wires  that  can  distort  antenna  field  patterns. 

•  Detect  RF  radiation  from  ground  leads,  power 
cords  or  building  wiring  that  can  cause  RF1 

•  Determine  If  ground  system  is  effective. 

■  Pinpoint  RF  leakage  in  shielded  enclosures 

•  Locate  the  Dett  place  for  your  moutie  antenna 

•  Ute  as  tuned  field  strenght  meter 
Monitors  RF  current  by  sensing  magnetic  field 

Uses  an  electrostatically  shielded  for  rite  coreT  FET 
RF  amplifier,  op^amp  meter  circuit  Tor  excellent 
sensitivity,  selectivity.  1.8-30  MHz.  ^sensi- 
tivity, bandswitch.  tune  controls,  telescoping  an- 
tenna tor  field  strenght  meter.  4x2x2  inches. 


your  station's  performance. 

MFJ's  Best  VERSA  TUNER 

MFJ-M9C    $149.95 


MFJ's  best  300  watt  tuner  is  now  even  better' 

The  MFJ-949C  all-in-one  Deluxe  Versa  Tuner  II 
gives  you  a  tuner,  cross-needle  SWR /Wattmeter, 
dummy  load,  antenna  switch  and  oalun  in  a  new 
compact  cabinet.  You  get  quality  conveniences 
and  a  clutter-free  shack  al  a  super  price. 

A  new  cross- needle  SWR  Wattmeter  gives  you 
SWR,  forward  and  reflected  power— all  at  a  sin- 
gle glance.  SWR  is  automatically  computed  with 
no  controls  to  set.  Has  30  and  300  watt  scale. 

Run  up  to  300  watts  RF  output— and  match  co~ 
ax,  balanced  lines  or  random  wires  from  1.8  thru 
30  MHz.  Tune  out  SWR  on  dipoles,  vees,  long 
wires,  verticals,  whips,  beams/quads.  10x3x7  in. 

DIGITAL   SWR/WATTMETER 


MFJ.B18 

$89.95 


Fully  automatic  Digital  SWR/Wattmeter  reads 
SWR  1:1  to  1:9,9  directly  and  instantaneously— no 
SWR  knob  to  set,  Huge  0,6  inch  bright  orange 
digits  make  across-the-room  reaoing  easy.  12 
segment  LED  bar  graph  wattmeter  gives  instan- 
taneous PEP  readings  up  to  200  watt  RF  output. 

Good,  bar*   mismatch  tricolor  LEDt  Indicate 
SWR  condition!.  Small  size  (bVix4V*  x  1  in.)  and 
easy  to-reao  digital  display  makes  it  idea?  for  mo* 
bile  use  For  50  ohm  systems.  1.8-30  MHz.  12 
VDC  Of  110  VAC  with  MFJ-1312.  $9  95. 

MOBILE  ANTENNA  MATCHER 

MFJ  91  c   $19.95 

Lower  your  SWR  end 
Get  more  power  into 
your  mobile  whip  for 
solid  signals  and  more 
QSOs.  Your  solid  state 
rig  puts  uut  more  power  and  generates  less  heat. 
For  10-80  meter  whips,  Easy  plug-in  installation, 
Complete  Instructions.  Fits  anywhere,  2V?x2Vzin. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  1RY  IT-NO 
OBLIGATION.  IF  NOT  SATISFIED    RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  ilesi  shipping) 
•  One  year  unconditional  guarantee  *  Add  £5.00  each 
shipping/handling  *  Call  or  write  for  free  catalog, 
over  100  products. 


MFJ  ENTERPRISES,  INC 
Box  494.  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER.  CALL  TOLL-FREE 

800-647-1800 

Can  601  323-S869  in  Miss  and  uutsiae 
continental  USA  Telex  53-4590  MFJ  STKV 


mm 
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orientation  races  and  a  master  of 
sports,  Eng.  Mojmir  Sukenik  with 
270  points  Pavel  Sir  OKIAIY  re- 
ceived 183  points  for  his  work  on 
UHF  and  in  third  place  was  Eng, 
Karel  Karmasin  OK2FD  for  his 
work  on  short  waves,  with  166 
points. 

CONTESTS 

In  the  VK/XL  RTTY  DX  Contest, 

1984,  three  Czechoslovak  radio 
clubs  achieved  perfect  place* 
menls  in  the  category  of  collec- 
tive stations,  with  multi-operator. 
They  occupied  the  first  three 
places  in  the  world  in  this  se- 
quence. OK3KJF-1 1 0.000  points, 
followed  by  OK3RJB  and 
OK3KXJ. 

Besides  that,  listener  OK2- 
21478  won  the  first  place  in  the 
world  of  SWLs. 

RTTY 

Station  OK1DRX  not  only  im- 
proved its  program  for  RTTY  by 
means  of  a  ZX -Spectrum  comput- 
er, but  by  means  of  this  computer 
made  contact  in  the  145-MHz 
band  with  OK  1  VAT. 

AMSAT  OSCAR  1 0 

Since  the  end  of  April  till  the 
beginning  of  October  1984,  Jen- 
da  OK2EH,  by  operating  CWf 
made  150  contacts  with  56  lands 
according  to  the  DXCC  fist.  He 
has  been  using  electronic  equip- 
ment of  a  multiplier  type  with  elec- 
tron tube  REE30B.  The  receiver 
is  MWEc  with  a  converter  and  the 
antennas  are  12-elernent  yagi  for 
the  reception  and  a  15-element 
yagi  (or  a  spiral  antenna  with  10 
threads)  for  the  transmission. 
Both  of  them  are  revolving  in  both 
levels. 

Radio  club  OK1KRA  wrote  that 
they  had  been  working  with  the 
following  Czechoslovak  stations: 
GK1AIY,  QKIKHI/p,  OK10IGt 
OK1KTL/P.  OK1DKS,  OK1DTL, 
OK2AGK,  OK3AU  and  OK3RMW. 
Station  OK1KRA  is  the  first  sta- 
tion from  Czechoslovakia  and  the 
first  one  of  the  socialist  states  that 
had  been  working  with  57  DXCC 
(ands, 

Some  remarks  made  by 
OK1VPZ: 

(1 )  It  is  necessary  to  listen  per- 
fectly, the  antenna.  16-etement 
yagi  F9FT,  or  2  by  9-elemeni  yagi 
F9FT  crossed  for  circular  polar- 
ization, with  a  preamplifier 

(2)  Since  there  is  an  output  of 
20  Watts  in  the  MHzt  we  have  ex* 
actly  the  same  as  we  need, 

(3)  As  for  the  mentioned  an- 
tennas, it  is  necessary  to  have 
exact  prediction  of  Ihe  position  of 


the  satellite.  It  is  best  from  the 
computer. 

(4)  If  the  signal  of  the  computer 
is  not  strong  enough,  we  call  only 
weak  stations,  because  if  they 
have  weak  signals,  they  hear 
themselves  and  also  us. 

Over  one  and  a  half  years,  On- 
drej  OK3AU  made  in  mode  8 
about  2.500  contacts  with  67 
DXCC  lands.  Besides  that,  he  had 
been  working  occasionally  under 
callsigns  OK5M1R,  OK5KWA.  and 
OK0WCY.  Ondrej  confirmed  a 
sad  reality — that  unnecessary 
overloading  of  the  converter  in 
mode  B  has  not  been  changing  for 
the  better,  On  the  contrary,  the 
number  of  stations  using  enor- 
mous erp  outputs  to  the  radar  val- 
ues in  spite  of  improving  their  re- 
ceiver system,  has  increased. 

Viasta  OK2VPA  from  Opava 
has  been  also  working  through 
AO10/B  where  he  has  made  100 
contacts.  She  appreciates  most 
the  contact  with  the  station 
VS6XLA  from  Hong  Kong, 

SATELLITES  RS 

At  present,  during  the  period  of 
the  quiet  sun,  there  are  good  con- 
ditions for  the  work  via  satellites 
RS.  At  the  beginning  of  1985, 
OK3AU,  OK3FH,  and  OK3ZFA 
were  working  regularly  on  them. 
Also  stations  from  Bohemia  and 
Moravia,  OK1DJW,  OK1BMW, 
and  OK2AQK  appeared.  From 
time  to  time  some  unique  stations 
with  special  prefixes  EU ,  EO,  EW, 
EV,  station  UA0KAJ  from  Kam- 
chatka and  the  stations  JW  from 
Svalbard  can  be  heard. 

Michal  OK2BXF  from  Brno 
made  contacts  with  23  DXCC 
lands  through  satellites  RS.  He 
made  some  contacts  with  erp-5 
Watts  (RSS),  He  heard  himself 
back  with  15  Watt  erp,  by  means 
of  today  already  outdated  satellite 
RS6, 

According  to  unofficial  informa- 
tion, new  satellites  RS9  and  RSI  0 
have  been  successfully  tested  in 
Kaluga  near  Moscow.  The  satel- 
lites are  equipped  with  two  con- 
verters, 145/20  MHz  and  21729 
MHz. 


GUAM 

Edward  L  Campbell  KB60A  W/ 

KH2 
300a  Rendova 
APO  San  Francisco  CA  96334 

I  thought  I  would  write  a  little 


about  the  Island  in  this  column, 
with  a  tittle  on  the  lifestyles  and 
some  history, 

Guam  is  a  small  island,  30  miles 
long  by  12  miles  wide — about 
225,000  acres.  It  has  a  population 
of  about  175,000  with  20,000  be- 
ing transient  with  the  military. 

Guam  is  know  as  the  hub  of  the 
Pacific.  It  is  a  major  link  to  satellite 
communications  in  the  Pacific 
with  a  NASA  tracking  station. 
Guam  is  6,000  miles  from  Los  An- 
geles. 3,644  miles  from  Honolulu, 
3,500  miles  from  Singapore, 
3,000  mites  from  Manila,  and 
1 ,550  from  Tokyo. 

Guam  has  two  types  of  sea- 
sons, wet  and  dry.  the  wet  season 
being  from  July  to  December. 
Guam's  average  temperature  is 
86  at  its  high  with  tts  low  being 
about  75,  The  yearly  rainfall  is 
about  85  inches.  During  the  rainy 
season,  Guam  is  lush  and  green. 

The  highest  point  on  Guam  is 
Ml,  Lamtam  (1336  feet),  in  north- 
em  Guam,  with  undisturbed  jun- 
gle. 

At  the  north  end  is  Andersen  Air 
Force  Base,  and  at  the  southern 
end  is  Apra  Harbour  and  the  main 
Naval  Station.  Speaking  of  the 
southern  end.  there  is  a  small  is- 
land known  as  Cocos  Island.  II  is 
about  2,8  square  miles  and  is  a 
large  tourist  attraction  with  a  hotel 
and  sandy  beaches.  II  also  has  a 
small  zoo  with  tropical  birds  and 
other  wildlife. 

Guam  is  part  of  an  underwater 
mountain  chain  that  includes 
Japan. 

The  people  of  Guam  are  a  mix- 
ture of  Chinese,  Japanese,  Kore- 
ans, Filipinos,  Micronesians,  and 
of  Spanish  descent,  and  also  us 
statesiders.  The  Guamanian  peo- 
ple are  know  as  Chamorros  (the 
women  are  Chamorritas). 

Guam,  after  many  years  of  rule 
by  the  Spanish,  became  a  US  Ter* 
ritory,  after  the  Spanish  American 
War  and  the  Treaty  of  Paris.  1 898. 
In  1950,  the  Chomorro  people 
were  given  their  citizenship  by 
Congress.  In  1971 ,  Guam  elected 
its  first  delegate  to  the  US  Con- 
gress. 

Guam  is  a  duty-free  place  for 
tourists,  with  some  of  the  prices 
being  50%  lower  than  stateside 
prices. 

There  are  about  100  hams  on 
Guam,  with  many  not  active.  Sixty 
are  in  the  Marianas  Amateur  Ra- 
dio Club  (MARC)  of  which  I  am  the 
secretary, 

To  finish  up,  the  island  is  a  laid- 
back  type  of  place  with  tots  of  wa- 
ter sports,  good  prices  for  the 
shopper,  and  pretty  decent  propa- 


gation for  the  DXer,  So  if  you  get 
the  chance,  come  by  and  see  us. 

Here  are  a  few  lines  on  my  trip 
to  Wake  Island  and  thanks  to 
those  who  helped;  P29JS  for  the 
vertical  and  headset  donated  by 
the  HIDXA  and  the  220  net; 
AH9AC,  who  helped  me  plan  and 
coordinate  plane  schedules  and 
the  use  of  some  of  the  equipment; 
WH9AA0,  a  Novice  on  the  island 
who  was  in  charge  of  the  "motel1' 
there,  who  made  sure  that  I  had  a 
room  to  myself;  the  communica- 
tions officer  who  allowed  me  to 
use  the  facilities;  of  course  the 
Base  Commander,  Maj.  West- 
mo  ret  and.  who  gave  me  permis- 
sion to  visit  there  and  who  might 
try  to  help  me  with  the  next  trip 
next  year;  NK6T  for  the  use  of  his 
rig  during  the  CQ  WW  white  he 
was  off  to  Japan,  and  KC6RM  for 
his  help  putting  up  the  vertical  for 
the  lower  bands — and  his  techni- 
cal work  on  the  rigs  to  keep  me  up 
on  the  air. 

My  call  has  been  changed  from 
KB6DAW/KH2  or  KH9  to  AH2BE, 
which  will  be  AH2BE/KH9.  That 
will  make  things  a  little  easier 
since  it  is  shorter. 

Now  alt  in  all,  I  made  6,200 
QSOs.  122  countries,  all  the 
states,  and  all  but  4  zones.  So  not 
too  bad  with  only  7  days  on  the  air. 
The  first  two  days  were  getting  the 
rigs  and  antennas  up  and  on  the 
air,  so  that  the  following  days 
would  be  nothing  but  air  time.  I  did 
not  have  an  external  vfo  so  a  lot  of 
the  40-meter  split  work  was  by 
running  back  and  forth  from  7.085 
to  7.195  on  one  vfo.  It  was  slow  but 
it  worked. 

Mostly  1  used  an  FT-101b  that  I 
borrowed  from  KC6RM;  I  finished 
up  with  a  TS-830S.  The  830  had 
some  receive  problems— that  is 
why  I  used  the  other  rigs.  Gary 
IMY6M  was  supposed  to  go,  but  he 
made  a  stripe  and  his  officer  had 
other  orders  for  him,  so  he  could 
not  go.  I  had  to  go  by  myself,  Next 
time  I  will  make  provisions  for  that 
and  have  two  people  in  line  to  go 
with  me.  If  Gary  had  been  along, 
we  would  not  have  left  so  eady 
and  could  have  doubled  the  num- 
ber of  contacts  made.  But  all  in  all, 
the  trip  was  a  success. 

Propagation  was  excellent  to  all 
areas  except  Europe.  I  hope  the 
next  trip  will  be  more  fruitful  for 
them.  I  am  also  planning  to  do  a 
two-band -a-day-only  schedule  so 
that  each  band  will  get  as  much 
time  as  possible.  And  also  hoping 
to  get  up  on  the  top  band  so  that 
160  will  get  some  attention. 

Anyway,  I  got  on  the  island  on 
the  23rd,  their  time.  After  about  an 
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EDGE 
CONNECTORS 

ALL  ARE  156   SPACING. 

qprernma  u  t  ini  amiu  i 
*  ~min tit uttttrtmwtntt tin* 

tt  '44  EDGE  CONNECTOR 

PC  siyte  12  OOeecri 

10  tar  SUM 

»/44  EDGE  CONNECTOR 

W*0>*  tug  style        12-50    *»ct» 

2B.5B  EDGE  CONNECTOR 

PC  siybe  J  2. 50  each 

Ifl  hir  $  2 2  00 

38/72  EDGE  CONNECTOR 
PC  style  13  00  each 

43  B6  EDGE  CONNECTOR 
PC  Style  J4  SOeecri 

TRANSISTORS 


4  lor  ST  00 
3  far  $1.00 


PN2222A 

4  tor  tl-00 

2M2904 

3  tor 11  00 

MM 

3  tor  $1  00 

RW 

3  tot  11.00 

MJ2955 

11.50 

2N3055 

11.00 

PM010K40 

11 ,00 

TIP  121 

754 

TIP  +25 

754 

TRANSFORMERS 

^^^ 

120  «■ 

prmanes 

LOiJ* 

51  vttttl  •>  790  ma 

IU0 

«  «**■    i1»B| 

11.25 

t  J  me  g  tm  mm 

tioo 

12  VCT  «  tM  m 

12  W 

1}  VC.T   .4  400  mj 

uoo 

12  VCT.   u    1  wtip 

14,00 

12  VC.T  i   I  ante 

5*45 

IS  VC.T.  .u  M  *mp 

17.00 

IB  volt!  9  »50  ma. 

S350 

24  VC.T  .-;:j  200  mp, 

12  50 

2«  VCT.  @  1  amp 

14.15 

2*  VCT    :■   2  amp 

56  75 

I*  VCT-  »  3  amp 

19  50 

21  VCT    |  4  amp 

111  JH 

»  VCT.    ,   US  ma 

HDD 

WALL 

TRANSFORMERS 

>  r 

40  pug  3-rKt!y 
into  120  vac 

f*^\ 

oulbrt        J 

[    f*W] 

4  AJh 

"  \*^-Jr 

4  VDC  ©70  me. 
0  VAC  6  500  mi 

$2.00 

1350 

6VOCfe-7  50rr,a 

S*-5C 

4  VOC  ©  500  mi. 

IS  00 

S3  D-D 

II  VAC   |    T|  M  «Atf 

is  «c      i  »  v* 

«4_se 

24  VAC  e  250  ma 

S3  DO 

MULTI-VOLTAGE  6 
3.4^r.i.T^,t€*rlJl 

500  me 

TOC     $75fl 

MINI-BOX 

Pomona  #2104 

J  1,00  EACH 

Hoavy-duiy  black 
phenolic  projecl  bo*  with  cover  and 


FUSES  C 


3 AG  (AGO  SIZE 
It?  2   2-i  14S  6  AMP 

R&W   sera 

5  or  any  ONE  amperage  75c 


4 

CAT*  AVMOD 


SOUND 
AND  VIDEO  MODULATOR 
FOR  TX  COMPUTER 

J\  #  UM1 381-t  Deigned  lor  use  VvllhT  I,  com- 
puters- Can  be  used  wMh  video  sources  Buill-in 
A/6  switch  Channel  3  or  4  selection  iwnch 
Operate  on  I2v0c  Hook-up  digram  included. 

WERES1Q.O0     REDUCED  TO  S500  EACH 


SUM  UNE 
COOUNG  FAN 


SPECIALS 

1  AMP  50  VOLT  DIODES 

IN4001  TAPE  AND  &££L 
100  lor  $4, 50 
1000  for  $30  00 

SOLDER  TAIL  IX. 
SOCKETS 

24  PIN  10  for  $2.50 

100  for  £22.00 

1000  for  *  2 00  00 


EtnSff  99*  M 182  row 
noise  Ian  Measures 
3H   square  a  1 '  deep 
21  dm  23db.l700rpm 

SPECIAL  PRICE 


-•12  50  each 


2K 10  TURN 

MULTl-TURM  POT 

SPECTROt 
#  MOD  534  -7161 

$5  00  EACH 


SOLFD  STATE 
BUZZER 


Siar*SMB  061 

6*oc 

Ttl  compauoia 

ftl.OQeecfi 

t0fo'»00 


±  12  Vdc  or  24Vdc  POWER  SUPPLY 


0E.LTRON  MODEL  QD 12/ 1 54  7 
Dual  plus  and  minus  12 Vdc  open 

frame  po*er  ,Uppiy  can  bt  used  *s 
24  Vdc®  I  Samp,  INPUT:  edher 

U5Vacnf230Vac 

Fully  regulated  cornpLrter  grade  supply 

7'HV*2V 


$1250  each 


10  few  *  110.00 


MICRO-CASSETTE    MECHANISM 

Micro -cassette  rape  transport  for 
standard  MCS0  Or  MC45 
m+cfocassettes.  3  Vdc  operation. 
Gontaans  drive  motor,  befi.  head. 
capstan,  pmeh  wheel  and  other 
components.  3  !v2"X  2  V4"  X  5/8" 
CA  f#  MCMEC  S3. 00  each    10  t Or  527.50 


•  SPECIAL  PRICE* 
TRANSISTOR 

plastic  rramntor 
PH3569  TO*  92  N.P  N 

100  for  18  00 

1000  for  $60.00 

LARGE  QUANTITIES 

AVAILABLF 


48  KEY  ASSEMBLY 
FOR  COMPUTER  OR 
HOBBYIST 


MEWTl  KEYBOARDS.,  Originally 
used  on  compute's  .these  key- 
boards coniam  48  S  P  S  T  mecn- 
anical  switches.  Terminates  id 
1 5  pin  connectOT    Frame  4"  x  3* 
CATJfKP-48    S6S0  each 
2  for  in  00 


COMPUTER 

GRADE 
CAPACTORS 

7.000  rnfd,   200  Vdc 
i^.Fhigri  && 

6,400  mfd    60  Vdc 
1  H*  1 3  3.4- high        $250 
9  700  mid.  50  Vdc 
l3Pft41/rii&        S3  00 
31,000  mfd.   15  vdc 
t^'jtrHiBh  S2.S0 

50.000  mfd,  40   Vdc 
3"  si  S  3/4~  high  $J  50 

ee.ooo  mfd,  15  Vdc 
3-  X  3  3'4"  h^h  $3  00 

60.000  mid.   40   Vdc 
3"  «  V  righ  $3  50 

66,000   mfd.    15    Vdc 
3*i334"hc^i  S300 

86.000    mfd.    30   Vdc 
3">5Wragh  S350 

5.500   mfd,   30  Vdc 
1  3  3"  j  3  12*  high       $100 
5,900   mid.  30  Vdc 
1  3  8"  ■  2  1/4*  high       $1  00 
ft. 300  mid,   SO  Vdc 
a*n4T'Z"high  JT  00 

18,000  mfd.   10  Vdc  (8 

1  S/B"  k  ?  5«"  high       Ji  00      S 
46,000  mid.   10  Vdc  S 

2  \i2T  k  3  1/4*  high        |1  00       L 
100.000  mfd,   10  Vdc 

2  1Ti6*rtgh  $t  00 

165,000   ftifd.  6   Vdc  c" 

2  ir*4i^*hi9h      $100 


Tl  SWrrCHING  POWER  SUPPLY 

CwweiacL  id  ragiiAat*iJ5witcria-g  pw*  auppry 
das>gned  to  t»we<  TeiAS  fenstrurr-enli  cqnipurer 

equipment 

INPUT      14  -  25  vac  @  1  amp 
OUTPUT;  ■+  12  wdc  @  350  ma 
I    5ydC(^)  1  2  amp 
-  5vdc@2D0ma 
SIZE  4*6  x  41*  41 14- Ngh 


15  00  aach 


13.8  VDC  REGULATED  POWER  SUPPLY 


RELAYS 

10  AMP  SOUD  STATE 
eomwm  3  32*dc      '—** 

LOAD   NOvaclOamp 
SIZE  2ViViV 

$9. 50  EACH      10  FOfi  $9000 

UtTRA^MINIATURE 

5  VDC  RELAY 

FBR211NED005M20 

High  aensitivKy 
COIL    120ohm& 
CONTACTS-  lamp 

WoonlB  in  14  pin  DIP  SCChflt 
11  25  aath  10  lor S 10  00 

MINIATURE 

6  VDC  RELAY 

Aromal  #RSO-6V 
Supe-Smaa 
S  PC  T  naav 

GO«ea<jaW 


220  Vac 
COOLING  FAN 

Wult.f*  ML 
220  Vac 
4  i/B"  Miiare 
metatTnwie  Ian 

OUT*  C^520    S6.S0  a  a 
1 0  lor  $&0  M  /  too  far  5500-QO 
OUANTJTIES      AVAILABLE 


UNE  CORDS 


wtmwm 


Ia!^** 


These  are  saK  state  fun*  nsgutated  13  6  voc 
power  syppaeA  &cirr  faature  100%  ic4d  tiate 
COrtitjuction  fusa  pnotecixm.  andL  E  D 
mcKator  Ut  kf«ed 

3  amp  cwTilant .  4  amp  « urge 
J  imp  cenatant.  5  amp  aurg* 


tTOOOaach 
!2S-06aich 


D.C.  CONVERTER 


TWIST-LOCK 

CONNECTOR 


5ama  A*  Swnchcraft  ai?CL5M 
5  conductor  irvme  piyg , 
mouniracA  TmsmDca  ityte 


fmaecrnooKS 


LOS  ANGELES   CA  STORE 

905  S.  Vermont  Ave. 

213  380-8000  **2 

VAN  NLfYS,  CA  STORE 
6228  Sepulvrdii  Bivd 
318  997-1806 


"Wrie/7  You  Buy,  Say  73" 


10  pfoinoe  a  steady  i  5 
240  ma  trom  i  oatwry 
of  3  5  to  6  25  <otii 
21^-*r/.*a1,7*" 
Si  SO.ach 


MAIL  ORDERS  TO: 

PO    BOX  20406 

Lo5  Angelica    CA  90006 

TWX     5101010163  ALi  ELECTRONIC 
EASVLtNK  MSX  ■  62867748 


1  arrp<|  30  vdc  Mghry  hi 
TTLdvecidnyaposaa^B  i20onm 
cc4 

Oporate  from  4  3  -  6  vdc 

COIL    12Q  ohms         f  1.90  Aach 

1''»»*IJ/»"*V«"    I0fgr$>3  50 

13  VOC  RELAY 

CONTACTS    SPNC 
i0emp@i2D  vac 
Eftetgit*  coifs 
open  conf  act 
COIL   I3vdc650ahm* 

SPECIAL  PHICE  11.00 

4PDT  RELAY 

14  pn  KH  SlyJe 

3  amp  contacts 

USED  txir  ruBy 

tmled  J!  70 each 

Specify  con  woUage  desired 

Either  &4  vdc  or  1ZQ  vac 

LARGE  QUANTITIES  AVAILABLE 

SOCKETS  FOR  «H  RELAY 
75c  each 

RECHARGEABLE 
N I -CAD  BATTERIES 


3Va"  SPEAKER 

60ftrn 

Tpedance 
FJ  range 


0  ui  magner 
4  Aagonal 
mcMntingcaniars 

W.  50  aach  lOfcw  120  00 

SPRING  LEVER 
TERMINALS 

Two  cola* 
ceded 

Terminals  on  ft 
sturdy?**   ■ 
3^   &*Ka*.te 
plate 

Greei  for  ipcaner  enclosure*  or 
powBf  suoc-'es 
7Sf  EACH     10  for  (6-00 


TWO  WIRE 

6  1i/2SPTlHet     3  lot  11.00 
6  18/aSPT-2(T*r     lfor*l.00 

B'TB/aSJT  round    11 ,25  each 

THREE  WIRE 

6  16/31IB1  11. 50  aach 

8  18/3  round         12.00  each 

7  CONDUCTOR 
RIBBON  CABLE 


Spectrft-iinp  red  marker  iirip 
26  os 


ga  sirnndod  wire 
$5,00  par  100 


roll 


XENON  FLASH  TUBE 


3/4-  long  X  i  *"  dia    Fiasn 
lute  designed  few  use  in 
compact  camera  flash  unite. 
Ideal  tor  o*penmeritixs 
CAT0FLT-1    2  for  $1.00 


MINIATURE  TOGGLE  SWITCHES 

ALL  ARE  RATED  S  AMPS  @  125  VAC 


S.RD.T. 

(on-on) 

RC.  sty's 
nc.n-fr,rf^uifii 
b-UShlng 
75c  aach 
10  lor  17.00 

SRD.T 

(on- off -on) 

PC  style 


Ousrwvg 
75c*«e*i 

10  for  1700 


S.RD.T. 
(on-on) 

Solder  lug 
tairrninflis 
11  00  each 

10  tar  19  00 
lOOlOrlBO.W 

S.R0.T. 
(on-on) 

f>C  mot 

thTMdad 

Puin*>g 

11  00  eech 
l0rert»DO 
100  tar  $B0  00 


S-RD.T 
(on-off-on) 

Solder  lug 

tcrrninars. 
11  00  each 

10  fort  1.00 
lOOforlBO.OO 


(on-on 

Soider  >ug 
tarmnau 
12-00  each 
lOforllB.OO 
100  for  11 B0. 00 


AAA  StZE  1  25V  SOOm/Hf*  flj 
AA  SIZE  I  ?5V  500mAH  f  I  85 
AA  *.ih  voider  tab  52.00 

C  SJZE  I  ?v  1200m AH  *3.50 
D  SIZE      I  2V  12Q0mAH    $3- 50 

UNIVERSAL  CHARGER 


vVrll  charge 4 *AA  C,  D,  Of  AAA 
rt^cMtt  or  one  9  vo't  m  cad  it 
one  t«mt  . 
111-00  per  charger 


STANDARD  JUMBO 
DIFFUSED  T   1-3/4 

RED  TO  tor  11.50 

100  for  113.00 

GREEN         10  tor  S2  00 
100  for  11700 

YELLOW       10  for  1 3. 00 
-  100  tor  11?  00 

FLASHER  LED 

5  vot  operaf  ran 
red>umboTi^ 

**«    61 .00  each 

NEW   GREEN    FLASHED 

C47it-.fD.4G    61  00 

bi-polar  **&*££? 


a 


LED  HOLDERS 

Two  piece  holder 

fctfrumooLED 

10  for  f  4*  100  lor  15  00 

CLEAR  CLIPUTE 
LED  HOLDER 

Mate  LED  a  fancy 
eid-cator  C4e» 
4  for  61  00 


O.RSX  LIGHTED 
ROCKER  SWITCH 

115  vac  lighted  rocher. 

snap  mount*  m 
H    *  1  li    hcAt 
Orange  lent  lEamp 

contact 
11  Sfl 

MINIRUSHSLn 
S  PS  T  momentary 
normafty  open 

"■"Ousting 
Red  buiion 
SSCeech 
10  tar  63,00 


Mf  i  i  i  n  Coid 


TOLL  FREE  ORDERS  ONLY 
1-800  626  5412 
(ORDER  ONt 

(IN  CALIFORNIA.  1-600-258-6668) 
ALASKA,  HAWAII, 
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QUANTITIES  LIMITED 
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USA  S3. 00  SHIPPING 
FOREIGN  ORDERS 

INCLUDING  SUFFICIENT 

SHIPPING 
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Message 
Master 


Real-voice  message  system 
For  any  repeater  or  base 


Now  you  can  communicate  vital  information  even  when 
the  station  you  are  calling  is  not  on  the  air  —  with 
Message  Master,  Message  Master  is  a  solid  state  voice 
recording  system  which  can  record  messages  just  by 
listening  to  you  speak,  store  messages  in  memory,  and 
deliver  messages  on  demand.  If  you  can't  be  there  to 
deliver  your  messages  let  Message  Master  deliver  them 
for  you  -  any  messages  in  any  language  and  in  your  own 
voice! 

Message  Master  connects  easily  to  any  radio  system  for 
remote  access:  repeaters,  base  stations,  even  transceiv- 
ers. It  can  even  be  connected  to  an  autopatch  device  to 
exchange  messages  between  your  radio  system  and  the 
telephone  network. 

Message  Master  is  a  multi-user  system  with  mailbox 
style  personalized  message  service  for  a  hundred  users. 
With  8  minutes  of  message  storage  it  can  store 
hundreds  of  messages  simultaneously  making  it  ideal 
for  large,  active  repeater  groups. 


Create  messages  just  by  talking.  Message  Master's 
real-voice*  technique  saves  YOUR  VOICE  In  digital 
memory  to  deliver  messages  in  your  own  voice,  lan- 
guage and  dialect. 

Mailbox-style  operation  gives  individual  message 
delivery  service  to  100  system  users. 

Easily  added  to  any  repeater  or  base  station  for  re- 
mote operation  with  only  four  connections. 

Special  features  include  callslgn  Identifications,  tall 
messages,  and  bulletin  messages. 

Digital  message  storage  provides  instant  playback  of 
stored  messages. 

Modular  memory  meets  your  exact  needs  from  2  to  8 
minutes  of  total  message  storage. 


Would  you  like  your  callsign  identifications, 
tail  messages,  and  bulletin  messages  sent  in 
real-voice?  Message  Master  can  send  them 
too.  Record  several  identification  messages 
and  it  will  even  send  a  different  ID  each  time. 
Almost  like  magic,  Message  Master  knows 
when  to  send  identifications  and  tail  mes- 
sages so  it  needs  no  special  control  signals 
from  your  base  or  repeater. 

Call  or  write  for  further  information  before 
you  make  another  wasted  call. 

Commercial  users:  Ask  for  a  brochure  on 
the  Message  Master  Electronic  Dispatcher 
with  group  and  all  call  messaging. 


Serving  all  your  repeater  needs 

—  Mark  4  Repeaters  and  Repeater  Controllers  are  THE  PER- 
FORMANCE LEADERS  with  real  voice,  more  autodial  numbers, 
more  synthesized  voice  and  more  features. 

—  Mark  3  Repeaters  offer  the  winning  combination  of  high  per- 
formance and  high  value. 

—  LR-1  Repeaters  boast  superb  RF  circuitry  at  an  economical 
price, 

—  MR-4  Receivers  with  7  helical  resonators  are  the  only  receivers 
to  choose  in  harsh  RF  environments. 

—  PA-100  Amplifiers  with  rugged  TMOS  power  FETs  give  you  a 
continuous  duty  high  power  signal. 


COMING  SOON:  A  4-channel  re- 
ceiver  voting  system  which  oper- 
ates on  true  signal-to-noise  ratio  to 
extend  your  coverage  by  linking  to 
remote  receivers. 


KENDECOM  INC. 
MICRO  CONTROL  SPECIALTIES 


23  Elm  Park 

Groveland,  MA  01834 

(617)  372-3442 


hour  I  was  on  the  air,  My  first  contact  was 
HC8E.  Not  a  bad  way  to  get  started!  Then 
checked  in  to  the  220  net.  It  was  open  long 
path  to  Europe  at  that  time,  and  had  problems 
staying  on  the  net  because  of  the  QRM. 

After  the  net  \  went  to  the  7.085  net  with  Eric 
ZL3AAG,  but  the  band  was  very  noisy — as 
was  75  meters-  In  the  Pacific,  the  lower  bands 
are  very  noisy  as  a  whole.  My  best  two  bands 
were  20  and  40,  though.  As  the  days  pro- 
gressed I  did  also  the  GSOs.  I  was  always  in  a 
piJeup  which  made  it  hard  to  call  some  of  the 
stations  that  I  needed.  My  country  list  would 
have  been  greater  otherwise. 

I  left  on  the  31st  of  October  on  a  plane  on  its 
way  directly  to  Guam,  My  voice  was  gone.  I 
was  getting  only  five  hours  of  sleep  a  day. 
(Except  after  the  contest,  then  I  slept  18 
hours.)  I  worked  all  but  four  hours  of  it.  AH9AC 
did  that  part  for  me. 

Now  J  did  have  some  fun.  I  had  a  four-day 
stopover  on  KH6  and  worked  a  few  people  on 
2  meters.  I  did  not  know  there  were  so  many 
repeaters  in  such  a  small  place  HI  HI  HI. .  . 

Also  while  I  was  enroute,  there  were  some 
interesting  things  happening.  It  just  so  hap- 
pens that  the  same  month  was  the  50th  an- 
niversaries for  Amateur  Radio  and  the  first 
China  Clipper  flights  from  the  states  to  the  Far 
East.  So  lots  of  celebrations  on  the  island.  So 
for  amateur  radio  it  was  a  small  milestone 

For  those  I  made  contact  with,  I  hope  you 
have  sent  for  your  cards  lor  this  event,  ff  you 
haven't,  please  do  so  as  soon  as  possible.  I 
will  be  packing  my  bags  to  go  to  HL9-land 
soon  and  I  want  to  make  sure  that  you  get 
yours.  And  an  SASE  would  be  appreciated.  I( 
makes  things  go  faster. 

I  have  a  small  trip  to  8P6-land  planned  while 
I  am  there  visiting  my  inlaws.  My  father-in-law 
is  6P6JQ.  I  will  be  as  active  as  possible  from 
there.  I  hope  to  have  an  8P9  call.  You  will  find 
me  on  the  PHO  net  or  the  220  net  with 
P29JS — or  should  I  say  VK9NS? 

I  am  trying  with  the  help  of  HL9TW  or 
HL9CW  to  have  my  HL9  call  before  I  leave 
Guam  so  that  I  can  get  out  the  word  in  ad- 
vance, T  hope  to  get  HL9MM,  And  am  still 
planning  to  return  to  KH9  next  year. 

As  of  this  writing,  almost  three  years  as  a 
hamt  I  have  contacted  over  230  countries  with 
195  confirmed.  And  I  hope  those  I  have  sent 
cards  to  will  return  them  to  me  as  soon  as 
possible  so  t  can  put  them  in  for  my  DXCC, 


GERMANY 

Raif Beyer  DJ3NW 
Opferkamp  14 
3300  Braunschweig 
Federal  Republic  of  Germany 

SPACELAB-D1  MISSION 

In  November,  1985,  space  shuttle  Chal- 
lenger carrying  the  German  Spacelab-Dl  mis* 
sion  landed  again.  But  even  today  one  cannot 
fully  assess  all  the  outcomes  of  this  mission 
for  the  amateur-radio  community. 
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Astronauts  were  Reinhard  Fur- 
rer  DD6CF,  Ernst  Messerschmidt 
DG2KM.  and  Wubbo  Ockels 
PE1LFO.  Here  are  some  of  Mas- 
serschmidt's  comments.  Regard- 
ing his  amateur-radio  activity  in 
space,  Ernst  said:  ,ll  think  I  made 
only  a  quarter  hundred  QSOs  be- 
cause of  the  immense  program  of 
work  we  had  to  do.  The  transceiv- 
er was  just  sitting  there  and  I  had  a 
chance  to  hit  the  button  when  only 
I  passed  by.  However.  I  enjoyed  it 
very  much  that  every  time  I  turned 
the  radio  on  someone  was  calling 
us.  Even  over  the  Pacific,  I  asked 
someone  from  the  space  shuttle 
crew  whether  he  would  see  any 
land  or  island— but  no.  Probably 
the  call  came  from  a  ship  out 
there/* 

Regarding  the  pileups,  Ernst 
commented:  *JOf  course,  the  pile- 
ups were  roughly  proportional  to 
the  amateur  radio  population  of 
the  area  we  just  flew  over." 

A  demonstration  of  what  he  was 
talking  about  was  a  tape  recording 
which  was  incomprehensible 
sometimes  due  to  the  European 
QRM.  But  some  minutes  Jeter,  it 
reproduced  the  only  voice  of  a  sta- 
tion calling  from  South  Africa,  and 
nothing  else.  A  total  of  12  hours  of 
tape  recording  was  brought  back. 

Unfortunately,  the  astronauts 
did  not  manage  to  get  in  contact 
with  DP0GVN,  the  German  ama* 
teur  radio  station  of  the  Georg- 
von-Neumayer  base  in  the  Antarc- 
tic. The  station  was  operated  by 
Lothar  Baumann  0G5SL,  at  that 
time— who  can  be  heard  regularly 
via  OSCAR  10  and  who  tried  hard 
to  catch  the  Spacelab  station.  Bet- 
ter luck  next  timet 

Ernst's  comment  on  the  impor- 
tance of  amateur  radio  in  space: 
"Every  time  I  heard  the  voices 
calling  us  I  had  the  good  feeling 
that  we  were  still  in  contact  with 
someone  on  the  ground.  I  consid- 
er amateur  radio  a  great  leisure 
activity,  in  particular  for  the  per- 
sonnel  manning  the  first  space 
station  in  about  10-12  years  from 
now.  Another  aspect  is  to  think 
about  amateur  radio  activity  from 
an  orbiting  space  vehicle  via  geo- 
stationary satellites.  That  could 
keep  us  in  contact  with  all  conti- 
nents permanently  and  would  en- 
hance our  chances  to  set  up 
schedules  which  fit  better  into  our 
program  of  work.1' 

The  amateur  radio  activity 
aboard  Spacelab-D1  received 
particular  good  attention  in  the 
media  here  in  Germany.  There 
were  dozens  of  newspapers  re- 
porting from  their  local  amateur 
radio  station  on  the  tracking, 


calling  and  receiving  at  least  the 
beacon  of  the  spacelab  amateur 
radio  station.  The  subject  was  al- 
so very  well  covered  in  a  45-min* 
ute  TV  report  with  truly  profes- 
sional recordings  and  film  clips 
of  the  astronauts  talking  from 
Spacelab  via  amateur  radio  and  of 
their  counterparts  on  the  ground. 

Besides  the  many  positive  ex- 
periences, there  were  the  ever- 
recurring  problems  of  handling 
large  pileups  and  the  nuisance  of 
stations  chatting  on  the  transmis- 
sion frequency  of  the  astronauts. 
A  thorough  analysis  of  the  state  of 
the  art  of  working  through  conven- 
tional DX  pileups  and  an  attempt 
to  derive  procedures  applicable  to 
space  communication  may  be 
worthwhile.  Furthermore,  the  mul- 
ti-channel, fixed  frequency,  and 
separate  transmit/receive  fea- 
tures of  space  communication 
may  lead  to  completely  different 
and  perhaps  more  advanced  solu- 
tions of  this  problem.  Bright  ideas 
are  badly  needed,  in  particular  in 
the  light  of  the  Spacefab-02  mis- 
sion coming  up  in  1988. 

"Bright  ideas  will  always  get  our 
support,  in  a  way  we  helped  ama- 
teur radio  to  become  operational 
on  Spacelab-DltTf  said  Heinz 
Riesenhuber,  secretary  of  the 
German  Department  of  Research 
and  Technology. 

All  right,  it's  up  to  us  again. 


INDIA 

Miss  R.  Subha 
3  Tftiru-VhKa  Road 
PM,  No.  725 
Madras  600  006 
India 

HAM  AT  THE  HELM 

Prime  Minister  Rajiv  Gandhi 
VU2RG  has  been  in  power  for  just 
over  a  year,  having  succeeded  his 
mother,  Indira  Gandhi,  on  1st 
November  1984.  This  period  has 
seen  an  extensive  change  in  the 
policies  of  the  government  which 
have  even  won  the  grudging  ap- 
preciation of  the  opposition.  Quite 
a  few  of  these  are  of  interest  to 
hams. 

While  he  was  a  member  of  Par- 
liament in  1984T  Rajiv  was  respon- 
sible for  the  waiver  of  customs  du- 
ty on  amateur  equipment,  with  a 
limit  of  Rs.  10r000  (roughly  US 
$1,000)  which  was  expected  to 
cover  all  but  the  most  sophisticat- 
ed transceiver.  The  waiver  was 


valid  till  December  31,  1985. 
Prices  have  been  going  up  along 
with  sophistication,  and  there  are 
many  pieces  of  equipment  that 
ten  thousand  rupees  cannot  buy 
any  more.  Responding  to  repre- 
sentations by  the  Federation  of 
Amateur  Radio  Societies  of  India 
(FARSl)  and  others,  government 
has  now  extended  the  validity  of 
the  waiver  till  the  end  of  1986,  and 
has  enhanced  the  limit  to  Rs. 
1 5,000,  making  it  possible  to  bring 
in  any  equipment  that  one  might 
fancy. 

The  Indian  electronics  industry 
had  enjoyed  a  sheltered  market 
dominated  by  the  favored  few  who 
had  been  given  industrial  licenses 
to  make  electronic  products.  One 
fine  day,  the  Prime  Minister  made 
a  statement  in  Parliament,  indicat- 
ing imminent  relaxation  of  these 
restrictions.  What  followed  was  a 
wholesale  liberation  of  the  indus- 
try from  its  shackles.  The  elec- 
tronics industry  has  not  yet  re- 
sponded to  this  move  with  any 
tangible  results — reduced  prices 
or  better  products.  The  Prime  Min- 
ister recently  warned  the  industry 
to  take  heed  that  Government  will 
go  to  any  extent  to  see  that  the 
benefits  of  liberalization  reach  the 
common  man. 

Rajiv  Gandhi  has  also  swerved 
from  his  mother's  policies  about 
the  computer  industry.  At  one 
time,  Indians  returning  from  tours 
abroad  could  sneak  in  computers 
only  by  making  customs  officers 
believe  that  they  were  video 
games  or  electronic  typewriters. 
Today,  one  can  bring  in  a  person- 
al computer  valued  up  to  US$300 
without  hassles,  by  paying  the  ap- 
propriate duty  on  it.  The  Indian 
computer  industry  (where  the  Sin- 
dair/Timex  ZX81  with  1K  RAM 
once  sold  for  over  US$600)  has 
also  benefited  by  reduction  of  im- 
port duty  and  liberal  import  of 
components  and  peripherals,  Al- 
most anyone  who  proposes  to 
make  personal  computer  or  mi- 
croprocessor-based systems  is 
given  a  license  to  go  ahead,  ft  is 
the  Prime  Minister's  wish  that 
computers  should  become  as 
common  in  Indian  schools  and 
households  as  they  are  abroad. 

Government  has  also  rec- 
ognized that  young  engineers 
bubbling  with  enthusiasm  can 
produce  dramatic  results,  To  illus- 
trate this  concept,  a  centre  for  De- 
velopment of  Telematics,  G-DOT 
for  short,  was  recently  formed  with 
a  few  hundred  fresh  graduate  en- 
gineers under  the  leadership  of  a 
couple  of  US-returned  Indian  en* 
gineers,  charged  with  the  devel- 


opment of  an  electronic  telephone 
exchange.  This  group  has,  within 
a  year,  produced  an  excellent 
electronic  PBX  and  is  forging 
ahead  towards  its  ultimate  goal.  It 
is  likely  that  more  such  goalori- 
ented  young-engineer  projects, 
including  amateur-radio  and  per- 
sonal-computer hardware,  will  be 
promoted  either  by  the  Govern- 
ment or  with  its  blessings,  thanks 
toVU2RG. 

JAPAN  INC.— THE  INDIAN 
COUNTERPART 

A  reader  in  the  "Feedback1* 
section  of  Radio,  India's  only  am- 
ateur radio  journal,  has  written  "I 
would  be  happy  if  you  include  an 
article  on  how  to  import  a  rig  from 
abroad  on  our  own  as  the  dealers 
of  Japanese  companies  in  India 
keep  a  good  profit.  So  just  to  pre- 
vent their  monopoly  and  help  the 
hams  of  India,  it  is  a  must  for  every 
ham  to  know  how  to  import  the 
rigs,  Some  of  the  ham  friends  out- 
side India  can  give  us  their  rigs  or 
arrange  the  rigs  on  a  no  profit,  no 
toss  basis. 

This  statement  might  sound 
rather  harsh,  but  there  is  quite 
some  justification  for  the  reader  to 
feel  bad. 

Ever  since  import  of  amateur 
equipment  was  freed  from  import 
control  in  1980,  local  representa- 
tives of  Japanese  manufacturers 
have  created  an  impression  that 
used  equipment  is  not  permitted 
to  be  imported  under  Open  Gen- 
eral License  (OGL).  Five  years 
and  several  clarifications  later, 
these  agents  continue  to  din  into 
the  ears  of  prospective  pur- 
chasers that  they  are  not  permit- 
ted to  import  used  equipment. 

Most  amateurs  who  did  not 
want  to  take  chances,  fell  for  this 
canard  and  refrained  from  import- 
ing used  equipment,  just  to  avoid 
the  hassles  that  the  doomsayers 
assured  them  were  bound  to  bog 
down  their  rigs  at  the  customs. 

Concerned  with  the  small  num- 
ber of  persons  who  were  on  the  air 
even  after  import  restrictions  were 
relaxed,  Government  went  one 
further  and  fully  waived  import  du- 
ty. The  agents  went  into  business 
again  spreading  the  word  that 
those  importing  used  equipment 
will  not  be  eligible  either  to  duty 
waiver  or  free  imports. 

Not  satisfied  with  the  20  to  25 
percent  commission  that  they  get 
from  the  manufacturers,  they  add 
"handling  charges/1  cable  charg- 
es, and  incidental  expenses  add- 
ing up  to  at  least  a  further  10  per- 
cent of  the  cost  of  the  rig.  The  fast 
appreciation  of  the  Yen  also  gives 
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MCflaa  (DTU 1 0/ 1  oo 

01  ill    KMlVWylBT  i*Df*H  aWi  00 

271GEprom  l  4b 

2732£pfom  i  95 

2764Eprom  745 

27128  EPFtOM  4  95 
2SfcK  I>r  am  1 50ns  Pr-me  Hitachi  < ideal  For 

Mac  Upgrades 4  fc  *pan  von  Protects}  4  95 

8243 .J I/O  Expander  Ct  W/Specs  2.35 

UON  bt  iHiLhsptay  Uriver  iC-Specv  B5 

UON  6 1 28  95 

aHJ**ll*J""<rO-*2|«H.Dc  lOfljOO 

LM324rOHADrOPAMPl  3/t  00 

LM^39  45 

LM3B0mLN22a0|                   ...  45 

555  Timers  (Til 4/1,00 

NL55G  (Dual  Timer  Molo)  50 

741  Op  Amp   ......        4/100 

LM  i  in  0(Unrnarked  Tailed  Prirne)  50 


LM39D0  45 

AM/FM  ft«ho  IC  1*2204  W/Specs  Hobby) 

15/100 
IC  Socket* 

8  PTN/  07        14  PiN/.  13  16  PIN/  15 

tSPtN/  17       70  PIN/  19  22  RN/ 21 

24  PIN/  22       78  PIN/  24  4©  PIN/  39 

7  Segment  Display  i  J  ComrnonCatN  15 
7  Segment  Display)  $  Common  Ann*  65 
Tn  Stale  LEO'S  3/iOO 

Jumoo  Red  LED' 4-  Diffused  Leny  Prime  (At 
AH  1 00%  Prime- 1 5/S 1  1 00/S6  1 ,0OO/$57  50 
LED  Mounting  Clips  A  Rings.  15/1.00 

1 « I  7UC) V  »»jl.r  fl lm  I  h  I  I M  00 

LIM  7 1  tO  1**ftin*nl  drlwr  <C/rf«t«)  45 

Uip  ttwd  eft-  1 2  Position  2/  1  00 

Dip  Swif ch-B  Portion  4/ 1  00 

Keytooar  d  Push  Bullon  Tops  30/  T  OO 

Audio  Catote  30FeetnOQ 

22AWG  Wve  SO  Feel/  l  QQ 

27AWG  W#e  SO  Feel/ 1  00 

MfniiuOftcaforiA  Lubrtcann  100 

M^*Ptrts!7  PwVStnd  I00/S2£OQ/S4.1K/S6 
UC1456  (DUAL  741)  471JT3D 

ULN227*  ICH/AL  AUD4Q  POWEfl  AMPl  75 

Rotary  Swtrcn  <S  MriMficNn.  5A  125VI-3/1  OO 
Gi«nl  Alpha  Numeric  Di*pl«y  11/2  x  2 
7X5  (35  Total)  Red  LED  Matrix/Specs-^  9S 
11  LED  Bar  Graph  Display  2-3/4  .  Rect 
L ED slSpeoitvRfjd  fifn.Amt* Specs  2  69 
S**i  Amp  m  Tapped  TmnatonhaiH^n  Be 
VWn?dFcKf7&V^V  i.w  leWRegShpg  895 
Wall  Plug  T  ransrormer -  24  V  52  5  mA  1  SO 

6  3V     1  5A  TransJcwmer  120 

l?v  Center  Tap  Transformer  2.55 

OA  200V  Bridpa.  OA  Owe  fGf)  96 

1N4007  2O/10O 

IM5059I20OV  *  Ampl  15/1  DO 

IN5060(400V  i  Arnp)  10/ TOO 

Zener  D«desr20v  iw  3O/IO0 

/    r.»rtDKxJes-l3V  IWGtass  30/tOO 

2560  OKC  Crystal  50 

3  5/  9545  Col  oi  Rgr si  Crystal  |  HO  1 8}         SO 

1  0  Mhz  Cryslaf  I  9fi 
tiG  Mhz  Crystal  1.95 
Tt>5  Heat  Sj  nks  i  Bern)  1 0/ 1  00 
T0 1  fi  H eal  Sin k?i  { Bim  n|  1 0/ 1  00 
Super  Sub- Mini  Ceramic  Cap*  (All  100V) 
OOlSuf  100V{152|  30/100 
O022ut  100V  (182)  30/100 

002  7uf  100V  (272)  30/1  00 
0033ul  lOOVr332l  30/100 
0O39ul  100VI392J  30/100 
OOS&ul  100V?562I  30/ 1  00 
0002u<  1 00 V 18221                              30/ 1  00 

4  7u4  40V  Lyltc  IftadiaJI  20/ 1  00 
4 /i>l  25V  Lyhc  s  Radian  10/100 
1 0OOut  1 85V  Twisl  Lock  1  OO 
3200ut  50V  (Ideal  For  Power  Suppriesj- 1  OO 
5600ut  25V  (Cdmp  Grade  3-5/8  X  1  \~Jtf  1  OO 

1  ul  &0V  MunoNthics  1Q/1  OO 

0\  uf  50V  Monolllhlca        ....  20/1  00 


Mimed  Conoecf  or  Ass  t 

l  5AMP  50V  Bridge  jGt  TOS  Phg) 


P*p  Caps- Set  o*  4  2  Each  2  7  a  3  3pf  1  00 
33u'  TO0VD-3  Mylar  ..    1Q/1  00 

1J44004  DIOOES  30/100 

Pol s- 1  Meg.  Linear  Taper  5/100 

Motion  Defector  ©ds(  I  nc  ICS2J  7/T0  00 
Mot  Det  [\C  Of*ty  ULN2232AJ  3/12  20/10  00 
Proiect  Bon/ Lid  For  Oeie^ot  1  95 

Miniature  Speahur  For  DeiecEor  ,  .  6£ 

Extensive  ConaUuclton  Article  For  Dei.  tl 
TV  Knobs  1 5/ 1  00 

Ammeter  |CF  1 5  AC  Ampeiesl  4  95 

Voit/OHM    Meter    mvmnt   rr>iK    ohm. 

0-300V)  295 

6v  Mimature  Gear  Motor  50 

F  Chohw  1  jM\  8  2ui\  1 2  uh.  22uh- 1 0/ 1  00 

m 
m« 

io/i  00 

SO 
25AMP 200V BndoelSrJdar  Lug  TcKrri  T  50 
Zanith  TV  ftopiecament  IC  SpaclaiSI  Each 
221-42,  221-43,  221-45.  221  48H  221-69 
22 1  79,  221-87.  221  96.  22 1  1 04,  221-1 05. 
221-106,  221  >40 

2SD900tHof  if  Output  W/Damper  Diode|h2  95 
2SCll72B|toahit>Horu?OulpLtl  Transr-1.95 
Wi negard  4  Bay  Bowf ie  UH  F  Antenna- 1 9  50 
C  Storage  (Bugj  Box  (Holds)  30  tC*2  75 
PracraJon  |Muft>Tumf  Tnm  Pota  (Cope*), 
100  OHM.  500  OHM,  1*  2K  5K,  f  OK  20K. 
50*  10OJV2O0K  500K.  1M-  85  Each-3^2 
FUwPT-IOVtanr 

IDS  OiMn   IK   S*    | OK   IS*. 
90OA.lt! 

Muted  Cott  Asa  1 
Bu/zers 

CNp  Resistor  jtjHK) 

Chip  Resistor  (4  70 K> 

ChipCap|330pfl 

36  PIN  RT  ANGLE  HEADER  CONCTR 

MRF90l4HobbyCVade-60%Gooc|       10/100 

IC  Ass'  1 1  Hobby  Grade.  Some  Mar  hedV  30/$  i 


74SC3  74  D  Type  FN>Fiap  Hon.  In, 
74SC533  Transparent  LarctT  inverted 
74SC534  0  Type  FlfpFlop  inverted 
745C540-OGtal  Buffer/ LineDnyer  tn* 
74SC541  Octal  Bufler/Line  Onwer-N/i 
74SC56J  Transparent  Latch  inverted 
74SC564-D  T^fpe  Flip- Flop.  Inverted 
74&C57 3- Transparent  Latch  Non/lnw 
74SC574D  Type  Flip- Flop.  Ncin/lnv 
Oala  Booh  FwAii  Above  #  s  2  50 


aaa 


23  i 
10/1  00 
3/1  00 
20/1  00 
20/1  00 
20/1,00 


Cypher  IV  Mic^o-Coni rohar  Kit  St29>50 
*4  MHt  8  B*t  Mtcroprocaaaor 
INAT  1NSB073] 

•  Control  Baste  interpreter  Or>  Cn.p 

•  A  uto>  Start  Operation  At  Power  On 

•  Fast  !  6  Bn  Muff rpty  And  D=**de 

•  RS-  232  Supports  CRT  1  Serial  Lmk 

•  24  B»  Directional  I/O  Lines  (82 55 A> 

•  RAM  Memory- 2 K  Expandable  ^O  T6H 

•  Eprom  Memory- Erpani-iaole  To  16K 

■  Buill  In  Eprom  Pro^jammw 

■  Parr  rCeniioniMi  Printer  fnterface 

■  Optional  Real  Time  Clock  WBacnup 


■ 


20  Cent  (.20)  74SCXX 
ries  Special 


■  Octal  interface  Circuit* 

•  Equivalent  To  74LSXJ*  Sane* 

-  Low  Power  ISO-CMOS  TachnolO^y 

*  Short  Propagation  Delay 

■  Improved  Noiaa  Margins 

-  High  Currant  Sink/Source  Capability 
/4SC137  1  Ol8  inverted  Decoder  La iched 
74SC13B-1  0>  B  Inverted  Decoder 
74SCT  39  i  Oi  4  inverted  Decoder 
MSC237  l    Or   8    Non- Inverted    Latched 
'4SC238  i  Of  6  Non  inverted 
74SC239  i  0*4  Non  inverted 
74SC24O-0ctai  Buffer/ Line  Dnver  in* 
74SC24 1  -Octal  Buder/Line  Dn*er4*/t 
/4SC244  Octal  Buder/Line  Dnver  N/ 1 
74SC24S-Oclai  Bus  Tran3Cew*r  Non  I 
74SC373  Tramsarert)  Latch  Mon/lnv 


Pay  TV  Hardware  Hiatal  la  l  ion  Kit  Blow  Out 
Aalow  Aat2  95  ■+  S3  SO  Shipping  Per  Unit 
All  Kits  Contain  5  f  Connectors  100  io 
OHM  Balun  JOO  OHM  Ter rmnal  Block  2  F  t 
750HM  Patch  Conl  2  Ft  300  OHM  Twn  Lead 
Nylon  Catrfe  T.es.  And  UHF  Antenna 
Modal  *41  24  »2  95  includes  An  Ot 

■:-  -cove  Ftus  25  Feet  Coaitai  Cable  Arm 
Mounting  Hardware  For  indoor  Wail  Ceding 

tnstailatton 

Model  a 4080*3 2, 95  Includes  Ail  Of 

The  Above  Plus  25  Feet  Coaual  Cable  And 

Attractive  expandable  Pc*l«.'U  Boll  For 

Easy  IndOOi  installation 

Model  #4&45  S3  95  includes  All  Of 

The  Above  F>ius  65  Feel  Coaxial  Cable  And 

aji  Necessary  u  Bolt  h  aid  ware 


model  705   Digital  Multimeter 


dc  ¥oaaa» 

JUL  vt 
DC 

»a-L9 


Dfejd>  t#*i 

»*T  l«1 


tOOwVW 
lOOifV  io 
Ala*  «  IQA 
0  IP"*  Mt  10* 

ft«  HWD 

!|>F  io  3Qm* 

tOfmtiO  *aft*Q0  Eaal.ir>g 

rrvnk>t»  lavting 
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UHF-TV  PREAMP 

{As  featured  in  Radio  Electronics  March/ 
May  articles.  iSB2) 

This  inexpensive  antenna  mounted  pre 
amp  can  add  more  than  25  dfl  of  Qh*n  io 
r-H.'.  sys/em  lots  ?/  ^a'"s''et?  ;jsrc-^"f*"> 
and  rppaat  orders  tor  tt*t$  htgft  Quttrty  ktt. 
wrntch  incJudvs  a*  co/noonenf  parrs  PC 
BO  Case  Pomr  Supply  tmf&aiun  $34  50 
AssambAadVersion  15730 


Tear  MICRO  MART  accepts  Vis*  IIC  and  teterjbont  COD  s  Mintmunt  order  $10  00  Stopping— 
U  S  orders.  1200  Canada  and  other  countries  £350  (includes  ins )  Snipping  rate  adjusted  where 
applicable  NJ  residents  add  G%  sales  lax 

■ICM0 JUIT  *  MH  CEVTUL11Lf  KHFIILf,  U I7IM  •  (ftl)  lU-Mtl 


Please  send 
'  addressed, 

stamped  envelope 


for  Micro-  Mart 's 

up-to-the-minute 
parts  specials. 


DEALER  DIRECTORY 


Fonfana  C  A 

Complete  lircs  (COM*  DroTron.  TcivTec. 
Mirage.  Cubic.  Lunar.  uver  4000  ekctronic 
products  for  hobbyist,  lecrtrtician.  en  pen 
mtnler.  Also  CB  radio,  land  -i  imbue, 
Fontftna  bkci  males,  8628  Sierra  Ave., 
Fontww  CA  92335,  822-7710. 

San  Jose  CA 

Bay  Area \  newes!  amateur  radio  tiorc  Sc» 
&  used  maain  radio  sits  A  ktvkx  We 
feature  Kenwood,  ICOM.  Abbs,  Y*ew. 
Tea-Tec,  Suttee  A  mam  more.  Shaur  Ra- 
dio, Inc..  ITOA  S,  Wncfeesfcr  W%d.. 
CampMI  CA  t5W*\  370-6*45. 

Littleton  MA 

The  reliable  ham  store  serving  N'E.  Pull  tine 
of  [COM  &.  Kenwood,  Drake,  Daiwi,  HAW 
jtccisuncH  Curtis  &  Tree  ktycrs.  Larwn, 
Hustler.  Tele  A/My  <tain  product! ,  Mirage 
amps.,  Astroa  KS  ,  Alpha  Delia  protector*, 
AftRLA  Kmcnnici  instruction  lith.  Wro> 
rJer  radar  tirtetiurv  Full  line  of  coo*  fittioajt, 
TELECOM  E-Vctrook  Coram unicariim^ 
475  Gnat  Rd.  (Rl  119j.  Liuktmi  MA 
BlJafl  JJ1&-  uoo  UiiO 

va^anrf  ■^Ma^a~-,^^^aa^aw rfwaw»-» 


Preston  ID 

Ross  WB7BY/  has  the  largesl  slock  or  ama- 
teur gear  in  ihe  tniermounLani  West  and  the 
best  price*  Call  me  for  all  your  hum  needs, 
Ross  EHtfriltiJliiiK.TS  So,  State,  Prcrtnn  ID 
83263,  852-0830, 


New  Castle  DE 

Factory  aurtmn/cu'  deakr'  Yacsu.  ICOM. 
Ten-Tec,  KDK,  Kenwood,  A£A.  Kararon- 
ics,  Sante*.  Full  l  me  of  accessoncs.  No  soles 
ax  in  Delaware  One  nuk  off  1-95  Deta- 
warn  Amainir  Supply.  71  MeaoVw  Road* 
New  Castir  Dr  1*720, 328-7728. 


Deny  NH 

Serving  ihc  hjim  community  with  new  and 
used  equipment.  We  slack  and  vervuu  must 
major  line*:  AKA,  Aslron.  BiW.  CuAJkcniii, 
eJKomm.  My -Gain.  Hustler.  ICOM,  Ken- 
wood. KLM.  Larscfi*  Mirage.  Musky: 
books,  rotor*,  cable  and  eonocLiori.  Baal' 
nessncurvMua--S*t.  10-5.  Thunday  10-9. 
Closed  Sun  Holiday*  Rmndrll  Katctron- 
ics,  8  f^ondondrrry  Road,  Derry,  NH 
03038.434-5371, 


DEALERS 

Your  company  name  ami  message  can  contain  up  to  25  words  for  as  I  ittlc  as  $  1 50 
yearly  {prepaid),  or  $15  per  month  (prepaid  quarterly),  No  mention  of  mail-order 
business  or  area  code  permitted .  Directory  text  and  payment  must  reach  as  60  days 
in  advance  of  publication.  For  example,  advertising  tor  the  July  '$6  issue  must  be 
in  our  hands  by  May  1st.  Mail  to  73  for  Radio  Anuttturs ,  WGE  Center.  Peterbor- 
ough, NH0345S-II94.  ATTN   Hope  Currier. 


ATTENTION 

SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  companies  or  organizatioas  with  products  or  ser- 
vices which  we  feel  might  be  of  interest  to  you.  If  you 
prefer  that  your  name  be  deleted  from  such  a  list,  please 
fill  out  the  coupon  below  or  affix  a  copy  of  your  mailing 
label  and  mail  it  to: 


c.w. 


Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 


Please  delete  my  name  from  mailing  lists  sent  to  other 
companies  or  organizations. 

Name 


Address 


City 


State 


Zip 


73 
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PROPAGATION 


Jim  Gray  W1XU 
73  Staff 

EASTERN    UNITED    STATES    TO:  I 

GMT:    «n      bi      cm      «      o*      10      ia      1*      1*      ii      »      » 

Alaska 
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20 

— —  - 

ARGENTINA 

13 
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15 

AUSTRALIA 
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_■ 

15 

canal  lemtt 

|Q 
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- 

15 

15 

1  i 

_ 

ENGLAND 

bfj 

-,: 
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•, 

HAWAII 

20 

.-r 

40 

INDIA 

JAPAN 

- 

20 
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,i 
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to 

J  ii 

15 

r> 

15 

1  :• 

PHILIPPINES 

20 

20 

PUERTO  R (CO 

tU 

■' 

4U 

■  i 

15 

15 

r. 
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SOUTH  AFRICA 

15 

is 

i  a 

UVS  S.  H. 

■.  i 

WE  ST  COAST 

■ 
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■*0 

20 
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J5 
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- 
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20 

?0 

Ui 
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20 
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20 

MEXICO 

.'ii 

20 

r'l() 
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15 

IS 
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20 
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. 
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r> 

J  5 

bo 

SOUTH  AFRICA 

13 

15 

20 
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20 

1 

WESTERN    UNITED    STATES 
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): 

TC 
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AUSTRALIA 
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20 
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. 
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_ 

JO 

ft  J 

ENGLAND 

•/I 

• 

HAWAII 

15 

!0 
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..■i 
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,i  i 
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INQ1A 

2.0 

JJVrf'AN 

20 

:hfi 

10 

40 

hO 
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.'■•' 

MEXICO 

20 

20 

20 

hi 

i, 

i  ■■ 

PHILIPPINES 

IV 

20 

PUERTORICO 

i- 

20 

••i 

20 

SOUTH  AFRICA 

>' 

15 

U.  S  S.  R, 

EAST  COAST 



i_^ 

H  ■ 

[ 

1 

G=Good,  F  =  Fair,  P= Poor. 

Look  for  some  disturbances  in  magnetic  field  between  5th  and  10th 
with  possible  storm  levels;  also  possible  6-  and  2-meter  openings  in 
this  period.  Again,  between  the  27th  and  30th  look  for  active  mag- 
netic field  conditions  and  generally  poor  propagation  on  HF,  LFf 
and  VHF. 


APRIL 

SUH               MON                TUE                WED                THU                 FR1                 SAT 

1 

G 

2 

G 
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F 

4 

F-P 

5 

p 

6 

p 
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p 
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p 
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F 
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G 

11 
F-G 

12 

F 

13 

G 

14 

G 
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G 

16 

G 
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G-F 
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F 

19 

F-G 

20 

G 

21 

G 

22 

G 

23 

G 

24 

G 

25 

F 

26 

27 

p 

28 

p 

29 

p 

30 

p 
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them  the  opportunity  to  ask  for  some  more  in 
the  name  of  currency  fluctuations.  Airfreight 
adds  US$  1 20  on  a  Yaesu  FT-757GX,  the  most 
popular  import  in  India. 

A  number  of  amateurs  ask  why  the 
Japanese  manufacturers  mil  not  ship  by  other 
modes.  The  agents  say  their  principals  will  not 
change  their  policy.  Take  it  or  leave  it!  And 
they  help  the  swing  towards  "lake"  by  adding 
that  the  duty  waiver  will  not  be  extended- 
It  has  been  extended  thrice,  and  the  new 
deadline  is  December  31,  19S6,  with  reason- 
able chances  of  further  extension. 

What  recourse  does  the  poor  Indian  ham 
have?  It  has  to  be  conceded  that  amateur 
radio  has  today  become  an  appliance  opera- 
tion the  world  over.  India  is  no  exception.  If 
amateur  radio  is  to  keep  growing,  appliances 
have  to  be  made  available  without  the  added 
cost  of  Japan  Inc.'s  local  arm, 

Short  of  switching  his  allegiance  to  the  only 
US-made  transceiver  which  has  fewer  knobs 
and  features  than  the  Japanese  stuff,  Mr.  Indi- 
an Ham  has  to  live  with  the  problem  and  edu- 
cate himself  on  the  intricacies  of  the  import 
control  and  customer  laws  and  procedures. 
To  what  extent  this  can  be  accomplished  re- 
mains to  be  seen. 


LIBERIA 

Brother  Donald  Steftes.  CSC 

EL2AUW&8HFY 

Box  7i6 

Notre  Dame  IN  46556 

Ninety  three  and  a  half  inches  of  rain  in  five 
weeks!  That  was  the  recorded  rainfall  in  Mon- 
rovia that  was  reported  on  The  West  African 
Net  early  last  September,  Until  then  it  had 
been  a  very  dry,  wet  season!  The  accumula- 
tion was  running  more  than  20  inches  below 
the  lowest  records  of  the  past  four  years! 

The  antennas  were  well  washed  but  com- 
munication was  bad.  Even  40  meters  {which  is 
our  "workhorse"  band  for  calling  up  and  down 
Liberia)  sometimes  goes  almost  to  zero,  DX 
communication  was  worse  and  we  expatriots 
were  feeling  very  lonesome  as  we  talked  to  the 
stratosphere  and  got  no  answers. 

In  the  meantime,  the  repeaters  were  work- 
ing. In  an  earlier  column  I  wrote  about  our  plan 


AM  HELP 


to  link  the  Monrovia  and  the  Bong  Mines  re- 
peaters. They  are  linked  and  we  have  HT  com- 
munication from  both  ends.  We  have  never 
had  it  so  good. 

Now  Mark  Munson,  M.D.  EL5G  has  come 
back  with  another  repeater.  Plans  are  under 
way  to  install  that  little  one-Wan  unit  in  the 
Zorzor  area  which  is  near  the  north  end  of 
Liberia  and  link  it  with  the  two  repeaters  down 
here.  The  distance  is  90  miles  to  Bong  Mines 
and  120  to  Monrovia.  If  it  is  necessary  they  will 
use  a  linear  and  when  everything  is  working 
we  will  give  a  full  report  in  this  column. 

Mark  is  a  missionary  serving  a  120-bed  hos- 
pital in  Zorzor,  and  once  a  month  he  travels 
another  100  miles  to  Foya  to  bring  the  service 
of  a  doctor  to  the  hospital  there.  When  Mark 
has  his  new  repeater  working  it  will  give  him 
regular  and  easy  communication  with  Mon- 
rovia. The  radio  is  his  only  means  of  contact- 
ing the  world  outside. 

The  amateurs  in  Liberia  enjoy  a  great  deal 
of  freedom  and  the  missionaries  working  in 
this  country  use  it  to  great  advantage.  When 
they  come  to  begin  their  tour  of  duty,  the 
amateur  license  is  high  on  their  list  of  prior* 
ities,  and  the  Liberia  Radio  Amateur  Asso- 
ciation does  everything  that  is  possible  to  help 
them. 

In  the  States  there  are  many  nets  that 
are  organized  and  exist  for  the  sole  purpose 
of  serving  American  missionaries  or  armed 
service  personnel  They  do  this  with  great 
dedication  and  sacrifice  on  the  part  of  their 
members.  It  seems  to  me  that  an  article  rec- 
ognizing their  contribution  and  listing  the 
times  and  frequencies  at  which  they  operate 
would  be  in  order.  Such  an  article  would  in- 
crease an  awareness  of  this  work,  and  in  all 
probability  many  American  amateurs  would 
offer  their  expertise  and  join  one  of  these 
nets.  At  the  same  time  it  would  serve  as  a  kind 
of  a  directory  for  those  that  need  the  help  of 
these  nets. 

So  long  as  our  amateurs  show  themselves 
to  be  responsible  and  use  the  amateur  bands 
in  accordance  with  the  law  and  accepted  cus- 
toms we  will  continue  to  enjoy  this  freedom. 
Every  effort  is  being  made  to  ensure  that  this 
be  done  and  it  is  a  rare  instance  when  a  cor- 
rection has  to  be  made. 

Note  from  the  International  Editor.  Don  EL2AL 
has  left  Liberia,  We  will  miss  the  interesting 
reports  he  so  faithfully  sent  us.  Anyone  like  to 
fill  his  shoes? 
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I  am  in  the  U.S.  Navy  stationed  in  Japan  and 
l*m  looking  for  a  good  used  linear  amp,  250  W 
and  up,  preferably  for  10-80  meters,  but  I'll 
consider  any  HF  amp, 

AQ2  Dave  Parks  N4KHB/KA2DP 
VA56U.S.S,  Midway 

FPO  San  Francisco  CA  96601 


I  would  like  to  get  in  touch  with  anyone 
interested  in  starting  a  rag-chew  net  on  6m  FM 
simplex,  52.660  in  San  Diego  County,  San 
Diego,  North  County  and  beyond. 

Henry  Klrachner  WSiYCQ 

266  Carissa  Drive 

San  Luis  Rey  CA  92056 


NEW  24  Page 
Buyer's  Guide 
With  Guaranteed 
Lowest  Prices 

•Explains  all  about  FREE  100 
channel  Satellite  TV  and  how 
to  shop  for  an  earth  station! 

•Lists  GUARANTEED 
LOWEST  PRICES...we  will 

not  be  undersold,  save  30-50% 
over  local  dealer  prices! 

•  Tells  how  to  easily  and  quickly 
Install-Your-Own  earth  station 
and  save  $400  or  more! 

•Shows  how  to  demonstrate  and 
sell  earth  stations  from  your 
home  and  earn  extra  money! 

unlden 

DALCOA 

The  new  S  ATM  AN  Buyer's  Guide  Is  a  necessity  for  any 
prospective  or  current  earth  station  owner  who  wantt  to 
sa*c  hie  money  urv  name  brand  laleNite  product!  and 
also  earn  some  e*lra  money.  Buy  direct,  Do-lt- 
Vourself,  and  save  wiih  SATMAN,  Toll  free  ordering, 
no  sale*  (ax  (It.  only),  major  crrdii  card*  accepted,  huge 
in-stock  inventories  available,  and  fni  UPS  shipping 
anywhere  in  U.S.  Check  wiih  S  ATM  AN  before  you 
buy,. .  I*>  mil  not  he  untfrrwld.'  i  all  nnw  for  your  free 
24  page  S  ATM  AN  Buyer's  Guide. 

1-800-4-SATMAN 

I-309-492-95S2  Illinois 
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TOO  GOOD  TO 


TRUE? 


PAKRATT™  Model  PK-64 


shown  with  enhanced 
HFM-64  option  installed 


•  MORSE  •  BAUDOT  •  ASCII  •  AMTOR  •  PACKET  • 


FIRST  FIVE  MODE 
DATA  CONTROLLER 

The  Pakratt  model  PK  64  by  AEA  is 

the  world's  first  computer  interface 
that  offers  MorseT  Baudot,  ASCII,  AM- 
TOR and  Packet  all  in  one  box  (hard- 
ware and  software  included)  at  a  price 
many  competitors  charge  for  Packet 
alone  (from^21^-95  Amateur  net).  Do 
not  let  the  tow  price  fool  you;  coming 
from  any  other  company  but  AEA  it 
WOULD  be  too  good  to  be  true.  The 
PM>4  works  with  virtually  any  voice 
transceiver.  The  Pakratt  is  the  easiest 
of  any  to  hook  up  and  have  operating 
in  just  a  few  minutes. 

In  Packet  mode,  the  PK-64  offers  vir- 
tually all  the  features  of  every  other 
Packet  controller  on  the  market,  plus 
many  Important  features  left  out  by 
others  due  to  cost  constraints.  For  ex- 
ample, we  have  included  a  hardware 
HDLC,  true  Data  Carrier  Detect  (DCD), 
muttiple  connect  with  up  to  ten  sta- 
tions simultaneously  and  full  imple- 
mentation of  version  2.0  of  the  AX.25 
protocol. 

Because  the  PK-64  was  designed 
specifically  for  the  Commodore  64  (or 
C-128  and  SX-64)  computer,  we  have 
been  able  to  do  many  things  not  eco- 
nomically feasible  with  general 
RS-232  interface  controllers.  For  ex- 


ample* the  Pakratt  includes  true  split 
screen  operation  with  on-screen  stat- 
us indicators  and  an  on-screen  tuning 
indicator 

ENHANCED  HFM-64  MODEM  OPTION 

The  standard  PK-64  will  operate  all 
modes  with  a  phase-lock-loop  (PLL) 
detector  roughly  equivalent  to  all  pop- 
ular packet  modems  in  the  market- 
place (except  we  have  included  extra 
filtering).  The  enhanced  HFM-64  mo- 
dem  option  offers  true  independent 
dual  channel  filtering  with  A.M.  detec- 
tion (like  the  famous  CP-100  Computer 
Patch™).  The  enhanced  HFM-64  op- 
tion also  offers  a  hardware  LED  tuning 
indicator  (like  the  CP-100)  and  a  front 
panel  variable  threshold  control  for 
setting  maximum  sensitivity  under  va- 
rious band  conditions,  We  recom- 
mend the  HFM-64  option  for  anyone 
keenly  interested  in  weak-signal 
heavy-QRM  HF  operation.  For  anyone 
desiring  to  operate  FM  RTTY  with  the 
standard  North  American  tone  pair  or 
CW  receive,  the  HFM-64  is  required. 
The  HFM-64  is  field  installable  with  no 
soldering  or  test  equipment  required. 

WORKS  WITH  THE  POPULAR 
C-64  COMPUTER 

AEA  designed  the  PK-64  around  the 


low-cost  C-64  because  of  the  special 
architecture  features  making  it  espe- 
cially suited  to  Amateur  Radio  appli- 
cations. The  0^64  should  not  be  viewed 
as  a  mainframe,  but  rather  a  very  eco- 
nomical accessory  to  your  data  com- 
munications system.  Many  owners  of 
expensive  computers  such  as  IBM, 
TANDY,  APPLE,  KAYPROf  ATARI,  etc., 
are  now  buying  the  low  cost  C-64  and 
dedicating  it  to  their  operating  posi- 
tion, They  simply  cannot  find  software 
for  their  machine  that  even  ap- 
proaches the  power  and  user  friendli- 
ness of  the  PK-64.  Pius,  think  of  the 
convenience  of  having  only  one  con- 
troller  and  keyboard  to  go  from  one 
mode  to  another  without  having  to  re- 
do cabling! 

The  PK-64  is  so  complete  that  all 
you  need  to  do  is  wire  up  a  microphone 
connector  to  the  end  of  a  cable  (provid- 
ed) and  you  are  ready  to  go.  There  is  no 
need  to  track  down  special  terminal 
software,  cabling  or  even  a  power  sup- 
ply. It  all  comes  with  the  PK-64.  So  do 
not  be  the  last  on  your  block  to  own 
the  most  exciting  new  product  in 
years.  See  the  PK-64  at  your  favorite 
dealer  or  write  for  our  specification 
sheet  now. 

Prices  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


Advanced  Electronic  Applications,  Inc. 
P.O.  Box  C-2160,  Lynn  wood,  WA  98036-0918 
(206)  775-7373  Telex  6972496  AEA  INTL  UW 
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Brings  you  the 
Breakthrough! 
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Yaesu's  big  gun.  The  FT-980. 


DX  and  contest  operation  is  no 
place  for  a  lightweight 

That's  why  the  FT-980 
combines  the  latest  in  HF  tech- 
nology to  give  you  the  muscle 
to  get  you  through. 

lb  begin  with,  its  front 
panel  gives  you  unsurpassed 
operating  flexibility 

Stove  your  favorite  fre- 
quencies and  operating  mode 
independently  in  each  of  the  12 
memory  channels, 

Review  the  contents  of  any 
memory  location  without  dis- 
turbing the  QSO  in  progress 
with  the  checking  function. 

Quickly  go  from  one  pro- 
grammed channel  to  another 
or  meet  your  buddy  "five  up"  by 
simply  touching  a  button, 


And  you'll  be  hard- 
pressed  to  find  a  cleaner  trans- 
mitter In  fact,  our  conserva- 
tively designed  final  amplifier 
loafs  at  just  a  fraction  of  its 
rated  output.  And  cuts  distor- 
tion to  new  lows. 

Then  consider  the  receiver 
A  triple-conversion  design 
with  separate  front  ends  for  ham 
and  general  coverage  recep- 
tion. That  way  ham-band  oper- 
ation is  not  compromised. 

Also,  cascaded  IF  filtering 
assures  outstanding  rejection 
of  unwanted  signals  close  to  your 
operating  frequency 

Even  imperfect  antennas 
are  no  problem  for  the  FT-980. 
There's  essentially  no  turn- 
down with  an  SWR  of  2:1  and  just 
25%  turn-down  at  3:1 


Finally  if  all  this  isn't 
enough,  hook  up  the  FT-980  to 
your  personal  computer  for 
21  advanced  functions  including 
mode,  frequency  and  band 
shift.  An  assortment  of  interfaces 
and  software  are  available. 

So  when  you  really  want 
to  flex  your  muscles,  go  with 
'ftesus  FT-980. The  serious  radio 
for  the  serious  operator 
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Our  30th  Anniversary. 

YaesuUSA 

17210  Edwards  Road-  Cantos.  CA  907O1 

(213)  404-2TO 

Yaesu  Cincinnati  Service  Center 

907DGofd  ftirk  Drive,  Hamilton.  OH  45011 
(513)  874-3100 


Prices  and  specifications  subject  to  change  without  notice 
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, ..pacesetter  in  Amateur  radio 
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DX-citing!" 


^T^J^^^^^ryO  Compact  high  performance  HF  transceiver 
I  ^y    Hr    t'Vy^J  with  general  coverage  receiver 


Kenwood's  advanced  digital  know-how 
brings  Amateurs  world-wide  "big-rig" 
performance  in  a  compact  package.  We 
call  it  "Digital  DX-citement"— that  special 
feeling  you  get  every  time  you  turn  the 
power  on! 

•  Covers  Ail  Amateur  bands 
General  coverage  receiver  tunes  from 
150  kHz-30  MHz.  Easily  modified  for 
HF  MARS  operation. 

•  Direct  keyboard  entry  of  frequency 

•  All  modes  built-in 
USB.LSB.CW.AM.FM, 
and  AFSK.  Mode 
selection  is  verified  in 
Morse  Code. 

•  Built-in  automatic 
antenna  tuner 
(optional) 
Covers  80-10  meters. 

»  VS'l  voice  synthe- 
sizer (optional) 


•  Superior  receiver  dynamic  range 
Kenwood  DynaMix1"  high  sensitivity  direct 
mixing  system  ensures  true  102  dB  receive* 
dynamic  range. 

•  100%  duty  cycle  transmitter 

Super  efficient  cooling  permits  continuous 
key-down  for  periods  exceeding  one  hour. 
RF  input  power  is  rated  at  200  W  PEP  on 
SSB,  200  W  DC  on  CW,  AFSK,  FM,  and  110 
W  DC  AM.  (The  heavy  duty  PS-50  power 
supply  is  needed  for  continuous  duty,) 


•  100  memory  channels 

Frequency  and  mode  may  be  stored  in 
10  groups  of  10  channels  each.  Split  fre- 
quencies may  be  stored  in  10  channels 
for  repeater  operation. 

•  TU-8  CTCSS  unit  (optional) 

Subtone  is  memorized  whenTU-8  is  installed. 

•  Superb  interference  reduction 

IF  shift,  tuneable  notch  filter,  noise  blanker, 
all-mode  squelch,  RF  attenuator,  RiT/XIT, 
and  optional  filters  fight  QRM  in  today's 
crowded  bands. 

•  MC-42S  UP/DOWN  mic.  included 

•  Computer  Interface  port 

•  5  IF  filter  functions 

•  Dual  SSB  IF  filtering 
A  built-in  SSB  fitter  \s 
standard.  When  an 
optional  SSB  filter 
(YK-88SorYK-88SN)is 

installed,  dual  filtering 
is  provided. 

•  Full  or  semi 
break-in  CW;  AMTOR 
compatible. 


Optional  accessories: 

•  AT-440  internal  auto,  antenna  tuner  (B0  m— 10  m) 
•AT-250  external  auto,  luner  neo  m-10  m) 

•  AT-130  compact  mobile  antenna  tuner  [160  m— 
10  m)  •JF-232OIC-10  level  translator  and  modern 
IC  kit  ■  PS-50  heavy  duty  power  supply  •  PS-43QJ 
PS-30  DC  power  supply  *SP^430  external 
speaker  *MB-430  mobile  mounting  bracket 

•  YK-68C/88CN  500  Hz/270  Hz  CW  filters  *  YK-88S- 
BSSN  2.4  kHz/18  kHz  SSB  filters  •MC-60A/8O/85 
desk  microphones  •  MC-55  (8P)  mobile  micro- 
phone •  HS-4/5/6/ 7  headphones  ■  SP-40/50 
mobile  speakers  •MA-5/VP-1  HF  5  band  mobile 
helical  antenna  and  bumper  mount  »TL-922A 

2  Nw  PEP  linear  amplifier  ■  SM-22G  station  monitor 

•  VS-1  voice  synthesizer  »SW-100A/200A/2000 
SWR/power  meters  •TU-8  CTCSS  tone  unit 

•  PG-2C  extra  DC  cable 


Kenwood  takes  you 
from  HF  to  OSCAR! 


Complete  service  manuals  are  available  for  ail 
TriQ'kenwQoti  transceivers  and  most  accessories. 
Specifications  and  prices  are  sub/ecf  ro  change  without 
nonce  or  obligation 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 

1111  West  Walnut  Street 
Compton,  California  90220 


